





























Montana Observatory 


VEN AN EARTHQUAKE can be 

of assistance to amateur astronomers. 
Such, at least, was the experience of as- 
tronomy enthusiasts at Carroll College, 
in Helena, Mont. Back in 1935 the col- 
lege had a telescope but no observatory 
to house it, although plans for such a 
building had been drawn up. Then came 
the series of earthquakes that shook Mon- 
tana’s capital city in the fall of 1935. 
Several tons of stone came down to earth 
when the quakes shook loose the stone 
gables of one of the college buildings. No 
longer needed when the roof was hipped 
to eliminate further earthquake damage, 
the stone — a native red porphyry — 
was seized upon as building material for 
the new observatory. 

Under the leadership of Dr. Edward 
Neuman, head of the chemistry depart- 
ment, and an amateur astronomer, the 
building began to take shape. Most of the 
actual labor involved came from students, 
many of whom belonged to the astronomy 
club at the college. The building is now 
practically finished and becomes what is 
considered to be Montana’s first astro- 
nomical observatory. (See the front cover.) 

The ground floor of the two-story 
building is an octagonal waiting room, 
which measures about 18 feet from wall 
to wall. This room, which serves as a 
place to get warm before ascending a 
ladder to the unheated dome, is finished 
in knotty-pine paneling and Celotex ceil- 
ing. Through the center of the room rises 
a brick pillar, hidden from view by panel- 
ing, which rests on bedrock and which 
supports the telescope on the second floor. 

The dome of the observatory is of gal- 
vanized iron sheeting over a wooden frame 
and has an inside diameter of 15% feet. 
The curvature begins 3% feet above the 
level of the second floor. The slit for 
the telescope in the dome consists of a 
single sliding cover. Rolling on 12 eight- 
inch cast-iron wheels mounted on ball 
bearings, the dome can be easily moved 
by one operator. 

Like the observatory, the telescope is 
the work of amateur astronomers. Two 
students, Custer Baum and Andrew Rich- 
ardson, built the 12-inch f/8 mirror as 
part of their senior thesis in 1935. At 
present, a wooden tube nine feet long is 
used for the telescope, but a cork-lined 
tube is contemplated. The mounting is 
of the conventional German equatorial 
form. 

The telescope and the observatory have 
been of great assistance in furthering in- 
terest in the stars. Dr. Neuman has in- 
structed over 300 students in astronomy 
courses utilizing the telescope. A number 
of students made accurate observations 
of the solar eclipse that was total near 
Helena last July 9th. Last fall the col- 
lege invited the townsfolk to observe 
the moon and other celestial objects 
through the telescope. With about 80 
Helena residents turning out for the ini- 
tial observations, the college was encour- 
aged to continue the series. 


James R. Wuire, Librarian 
Carroll College 
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The Editors Note... 


HIS SUMMER may well be taken as 

marking the return to full peacetime 
activities of amateur astronomers who for 
many years have been able to devote only 
a restricted number of hours to their hob- 
by. The Detroit Convention is receiving 
enthusiastic support, with reservations 
made by amateurs living at great dis- 
tances. Next month at Springfield, Vt., 
the telescope makers from far and near 
will again hold their famous Stellafane 
conclave. 

Everywhere we hear of amateur groups 
resuming their regular programs and 
scheduling field trips, and of new groups 
being formed. The list of societies in 
Here and There with Amateurs published 
last month is larger than ever, even 
though there are some organized groups 
which have not sent in the necessary in- 
formation. There is no obligation in- 
curred for this listing, except to keep it 
up to date (local group secretaries, please 
note). 

Abroad, too, interest in amateur astron- 


omy is rising rapidly. The British Astro- 
nomical Association has recently had a 
phenomenal increase in its regular mem- 
bership, and Dr. Kopal’s story of Czecho- 
slovakia in this issue makes us realize 
that Americans are by no means the most 
enthusiastic nor numerous of amateur 
astronomers. Perhaps the Detroit conven- 
tion will complete final plans for national 
organization of groups and individuals in 
the United States and thereby set going 
a movement which should help to bring 
many would-be amateurs solidly into 
the ranks of this hobby. 

From advance-copy files we have se- 
lected for this issue as many reports of 
amateur activities as we could include in 
the space available; many of these com- 
munications have been held for some time 
for just such an opportunity. Amateur 
groups and individuals are especially in- 
vited to write concerning their programs 
and plans, the publication deadline being 
one month before the first day of the 
month of issue. 
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Amateur Astronomy in 


C zechoslavala 


By ZDENEK KopaL, Harvard College Observatory 


T MAY BE SOMEWHAT of a 
surprise for most readers of Sky and 
Telescope to learn that the republic 

of Czechoslovakia has emerged from 
the war with what seems to be tic 
largest proportional group of organized 
amateur astronomers in any country — 
the reports reaching us from the othex 
side of the ocean do not admit of any 
doubt. 

The beginnings of amateur astronomy 
in Czechoslovakia date back to the 
second half of the 19th century and 
were as modest as the life of the coun- 
try, then under foreign rule. Students 
of variable stars may remember Vojtech 
Safarik (1829-1902), a professor of 
chemistry by vocation, whose careful 
and numerous observations of variable 
stars, extending over several decades 
and at a time when these objects were 
paid but scant attention everywhere 
else, have outlived his contributions to 
chemistry. Historians of astrophotog- 
raphy may recall Josef and Jan Fric, 
who late in the last century were among 
the first in Central Europe to photo- 
graph celestial objects systematically. 

The Fric brothers are worth more 
than a brief note, if it were only for 
the fact that they narrowly missed _ be- 
coming Americans. Their father, ex- 
iled for revolutionary activities in 1848, 
contemplated emigrating to the U. S. 
about 1860. With his family he got as 


far as Paris, where the future amateur 
astronomers were born. Eventually, the 
family was permitted to return to Praha. 
Astronomy had attracted both brothers 
early in their lives. From 1880 on 
there was scarcely a comet which they 
had not photographed repeatedly with 
their homemade reflector. A_ photo- 
graphic record of a total lunar eclipse 
in 1885 earned them a gold medal at 
an international photographic exhibition 
in Oporto. 

It was the ambition of both brothers 
to erect their private observatory; but 
in 1897 it befell to Josef Fric, then a 
prosperous manufacturer of precision 
instruments, to erect it as a memorial to 
his younger brother Jan, who died pre- 
maturely that year. ‘This observatory 
is situated near the town of Ondrejov, 
on top of a hill about 1,700 feet above 
sea level and 30 miles southeast of 
Praha. It is there that Professor F. 
Nusl, in collaboration with Josef Fric, 
made his pioneer studies of refraction 
anomalies, developed the circumzenithal 
instrument, and took part in the inter- 
national latitude measurements in 1927. 
A year later, on the occasion of the 10th 
anniversary of Czechoslovak independ- 
ence, the aging amateur astronomer do- 
nated his whole observatory to Charles 
University in Praha. Passing years 
have not diminished Fric’s interest in 
astronomy. The writer got a letter 
from him shortly before Pearl Harbor, 
asking Dr. Shapley’s opinion about the 
outlook for scientific work at observa- 
tories of modest size. In September, 
1945, before the restoration of mail 
service permitted a reply, the old gentle- 
man passed away, in his 85th year. 

Ondrejov Observatory is situated in 
unusually attractive surroundings. One 
dome houses a modest 8-inch refractor, 
the lens of which was made almost a 
century ago in Cambridge, Mass., as a 


Left: A double astrograph 
of the Ondrejov Observa- 
tory, designed and built by 
Josef and Jan Fric. It car- 
ries an 8-inch and a 6-inch 
lens, both £/4.5. 


Right: The housings of the 
circumzenithal instruments 
with which Professor F. 
Nusl (entering the open 
door) did much of his 
pioneer astrometric work. 








The central dome of the Ondrejov Ob- 
servatory, housing the 8-inch Clark re- 
fractor. 


first masterpiece of the then unknown 
amateur optician named Alvan Clark. 
As is well known, Clark sold his first 
successful lens to a British amateur 
astronomer, the Rev. W. R. Dawes, 
who discovered with it so many new 
and close double stars that the reputa- 
tion of the young Cambridge optician 
was at once established. It is perhaps 
less known that, after Dawes’ death, 
this lens was purchased by Professor 
Safarik and made thus its way to Praha. 
After Safarik’s passing, it came even- 
tually into the possession of the Fric 
brothers, and it was then mounted at 
Ondrejov. The writer of these lines 
had frequent opportunity to use this 
telescope in his student days and can 
testify that its lens of superb optical 
performance —a modest forerunner of 
giant object glasses which the Clarks 
were to produce for leading American 
observatories — is still in active use. 

The western dome at Ondrejov 
houses an astrograph whose main lens 
is an 8-inch Cooke triplet, with which 
Josef Klepesta took on September 12, 
1923, his well-known picture of a 
bright bolide in the neighborhood of the 
Andromeda galaxy. 

Fifty years ago, men like Safarik and 
the Frics were still rare in Czechoslo- 
vakia; but after the beginning of this 





SKY AND TELESCOPE (No. 57) 3 














The great bolide of September 12, 1923, was photographed with the galaxy in 
Andromeda, M31, by Josef Klepesta at Ondrejov Observatory. 


century their number began to grow 
by leaps and bounds and, in 1917, they 
felt strong enough to found an astro- 
nomical society in Praha. This coinci- 
dence with the dark days of the first 
World War was no accident, for in 
just such times people are more apt to 
take refuge from terrestrial vicissitudes 
in the pursuit of celestial exploits —a 
phenomenon that recurred, 25 years 
later, during the second World War. 
The accompanying photograph shows 
some members of the “old guard” who 
participated in founding the Astronomi- 
cal Society of Czechoslovakia. 

In its first three years, the society 
published a modest quarterly (Vestni£), 


which in 1920 had changed into a 
monthly journal named Rise Hvezd 
(The Realm of the Stars). This is 


now in its 27th volume as publication 
was not interrupted by the war. Al- 
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though the language of this journal 
presents an effective barrier to its use 
in non-Slavic countries, its original 
as a rule accompanied by 
French summaries. The 
illustrations frequently exhibit local 
achievements in telescope making or 
celestial photography. 

In 1928, the Czechoslovak Astronomi- 
cal Society erected its own observatory 
at Petrin hill overlooking the capital of 
Praha, and this has become the society’s 
permanent headquarters. ‘The observa- 
tory is named for General Stefanik, a 
patriot who began his colorful career 
as an astronomer. It is owned partly 
by the municipality of Praha and oper- 
ated by the society. On certain hours 
each day it is open to the public; other 
times are reserved for observations by 
members of the society, mainly on the 
related phenomena, meteors, 


articles are 
English or 


sun and 


and variable stars. It was in the 
variable star section that the present 
writer in his high school days began his 
astronomical career. In 1936, the so- 
ciety equipped and sent out solar eclipse 
expeditions to Russia and to Japan — 
the first such expeditions ever sent under 
the Czechoslovak flag. 

The middle ’30’s have witnessed a 
gradual ramification of the society in 
the provinces. Active branches sprang 
up at Ceske Budejovice in south Bo- 
hemia, at Hradec Kralove in northeast 
Bohemia, and at Bratislava in Slovakia, 
and soon their own observatories began 
to compare in size with Stefanik. In 
1938, the national society enrolled al- 
most 1,000 organized amateur astron- 
omers. 

The Munich partition and war tur- 
moil apparently turned people more 
strongly than ever to astronomy, so that 
in 1945, although its observatory had 
been badly damaged, the Czechoslovak 
Astronomical Society emerged with well 
over 2,400 members. As there are now 
only 11 million Czechoslovaks living in 
Central Europe, this is probably the 
highest percentage of amateur astrono- 
mers to be found at present in any 
country of the world. 

Today, as for the past 24 years, the 
president of the society is Professor 
Nusl, director-emeritus of the Czecho- 
slovak National Observatory and 
sometime vice-president of the Inter- 
national Astronomical Union. Society 
vice-presidents now are Dr. Bohumil 
Sternberk of the National Observatory, 
also editor of Rise Hvezd, and Karel 
Novak, a veteran observer of lunar oc- 
cultations. The present secretary 
Jaroslav Vicek, a member of the 1936 
eclipse expedition to Russia, is Ameri- 
can-born; his parents emigrated to their 
old country from Pittsburgh after the 
last war. At present, members of the 
society are most anxious to catch up 
with the progress of astronomy abroad 
during the years of their isolation and 





The earliest amateur astronomers of 

Czechoslovakia. Even the angels adorn- 

ing some 18th-century Praha baroque 
churches minded astronomy. 
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The “old guard” of Czech amateur astronomy meets at Klepesta’s. On the left 
(standing) we see Josef Klepesta, a publisher, veteran celestial photographer, 
and for more than 20 years secretary of the society. Next to him stands Karel 
Andel, a retired school director, proud of a lunar crater named after him in 
recognition of his fine work in selenography; and Judge Dr. Karel Novotny. 
Sitting (from left to right) are Dr. Hubert Slouka, of the National Observatory, 
a veteran eclipse observer; Dr. Jan Sourek, sometime vice-president of the so- 
ciety; Josef Sipek, and Ing. Victor Rolcik, one of the best amateur telescope 
makers in the country. 


are eager to get acquainted with new 
literature. 

Observing sections of the society are 
resuming their activities. One variable 
star observer, Zavis Bochnicek, deserves 
special mention. In June, 1936, at the 
age of 16, he had the good luck to be 
one of the independent discoverers of 
Nova Lacertae 1936. Encouraged by 
this success, he undertook astronomy 
seriously and, in 1939, joined the Uni- 
versity to become a professional. War 
interrupted his work, however, and in 
1942 he was taken to Germany on 
forced labor. By now he is back at 
Praha and at his telescope; for a recent 
1.A.U. Circular from Copenhagen (No. 
1029) discloses him again as one of the 
independent discoverers of the recent 
outburst of IT’ Coronae Borealis. 

Although Bochnicek appears to be the 
most promising observer of variable 
stars in Czechoslovakia, he is too young 
to have accumulated the greatest num- 
ber of observations. “That honor belongs 
undoubtedly to Frantisek Kadavy, a 
curator of the Stefanik Observatory, 
who lives at Petrin and has the best 
opportunity to use the instruments. 

A survey of amateur astronomy in 
Czechoslovakia would not be complete 
without mentioning Dr. Antonin Bec- 
var, probably the leading amateur as- 
tronomer of his country today. Since 
his boyhood he has been an ardent tele- 
scope maker, and with a few enthusiastic 
friends he built a good-sized private 
observatory in his home town of Brandys 
nad Labem — building, dome, mount- 
ng, and mirrors. In 1937, Dr. Becvar, 
then a meteorologist by profession, was 


detailed to the High Tatra Mountains 
in Slovakia as a government climatolo- 
gist. During the war he succeeded — 
only he knows how — in persuading the 
Slovak government to erect a new 
modern astrophysical observatory near 
Skalnate Pleso (Rocky Lake), at an 
altitude of nearly 6,000 feet. Its main 
instrument is a 24-inch Zeiss reflector 
of three meters Newtonian focus and 
10 meters Cassegrainian. ‘This instru- 
ment was originally at Stara Dala 
(O’Gyalla) Astrophysical Observatory; 
it was removed in time before the ap- 
proaching fury of war. The instrument 





in the smaller dome is probably clo-s:+ 
to Becvar’s heart: it is his old homemia.!- 
telescope with 10- and 8-irch mirror: 
that followed him to High Tatra frais 
Brandys. 

The observatory at Stara Dala was 
disbanded in 1942 while in Hungarian 
hands, and although now back in Cze:') 
oslovakia, no attempts are being mail 
restore it. The name of Stara Daia 
therefore be omitted henceforth f:em al! 
lists of active observatories, with Skul- 
nate Pleso its natural heir. Dr. Beevar 
who now directs this latter institutws, 
will be happy to receive all publication: 
that before the war were being sert 
to Stara Dala. 

Becvar is an assiduous observer whu 
probably has slept few clear nights in 
the past 20 years; his recent record 
bears witness of this. During the war 
years, he discovered independently at 
Skalnate Pleso Comet 1942<, a feat 1e- 
warded by a Donohoe comet medal of 
the Astronomical Society of the Pacific 
— the first such award to go to Czecho- 
slovakia. Quite recently, Dr. Becvar 
and his assistant, Milan Dzubak, re- 
ported the discovery of a new active 
meteor swarm on December 22, 1945, 
which was subsequently identified by 
Rigollet with Comet Tuttle. (Sce 
News Notes in this issue for a note 
about this meteor swarm, and about a 
newly discovered comet reported by Dr. 
Becvar. ) 

In conclusion, it appears that although 
professional astronomy in  Czecho- 
slovakia may still have a long way to go 
to live up to its past — for Praha was 
once the city of Tycho and Kepler — 
a widespread interest in astronomy, as 
represented by solid ranks of member- 
ship in the national astronomical society, 
is full of promise and prepares a <ertile 
ground on which good harvest may one 
day be expected. 


A view of the new astrophysical observatory built during the war at Skalnate 
Pleso in the High Tatra Mountains. The main dome on the right houses a 
24-inch reflector. 
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NEWS NOTES 


COMET PAJDUSAKOVA- 
ROTBART 


At 2 am. EST, on May 3oth, an 
amateur astronomer in Washington, 
D. C., David Rotbart, used his binocu- 
lars for viewing the heavens and dis- 
covered a 6th-magnitude comet in Cyg- 
nus. A day later word was received at 
Harvard from Copenhagen that an as- 
tronomer at Skalnate Pleso Observatory, 
Czechoslovakia, had already found the 
comet at 7:30 p.m. EST on May 2oth, 
when it was reported as only 8th magni- 
tude. “The comet has hence been named 
for the two independent discoverers, 
Ludmila Pajdusakova and David Rot- 
bart. 

The comet had a tail less than a de- 
gree long and moved rapidly across the 
sky. Dr. L. E. Cunningham, at Berke- 
ley, Cal., computed its orbit, from which 
it appears probable that this comet is 
the same as Comet 1862 II, which had 
not been observed since that year because 
of its long period of travel around the 
sun. Indeed, the early orbit had not 
deviated sufficiently from a_ parabolic 
path for a prediction of the period to be 
made. 

At perihelion passage on May 11th, 
the comet was about 95 million miles 
from the sun, or at about the same dis- 
tance as the earth. As it traveled across 
Hercules and Bootes in early June, it 
lost brightness rapidly, and the full moon 
in the middle of the month further inter- 
fered with its observation in small tele- 
scopes. 


TELESCOPE FOR CLIMAX 


The Bausch and Lomb Optical Com- 
pany has presented a well-equipped 10%- 
inch telescope to Harvard University, 
to be used for solar studies at the High 
Altitude Observatory operated jointly 
by the University of Colorado and Har- 
vard. The telescope, fitted with special 
filters and motion-picture camera attach- 
ments, will record rapid changes on the 





sun. 

This much appreciated gift will, how- 
ever, be missed by students and visitors 
in Rochester who have enjoyed the use 
of the instrument for the past 30-odd 
years when it was mounted on the roof 
of Bausch and Lomb’s six-story building 
there. 


SOLAR CLOUDS BOMBARD 
EARTH’S IONOSPHERE 
Clouds of charged particles released 

from the sun during solar disturbances, 

upon reaching the earth, come into the 
range of newly developed radio probes 
at heights of 500 to 600 miles above the 
earth. ‘The particles move at speeds of 
about one mile a second until they fuse 
with the ionized layer about 180 to 
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250 miles high. Occasionally they ap- 
pear to break away from that layer and 
to move out again at about the same 
rate. 

‘These facts have been ascertained by 
the use of a panoramic ionospheric re- 
corder that sends out strong pulses of 
radiation at adjustable intervals of five 
to 30 seconds. “The method has been 
developed by radio technicians on the 
staff of the Carnegie Institution of 
Washington, and is reported by Science 
Service. 

The pulse-ranging technique used is 
similar to that of radar, but the new 
equipment measures atmospheric phe- 
nomena too swift for detection by earlier 
devices. A motion-picture camera _ re- 
cords the images on a cathode-ray tube 
as the pulses are reflected from high 
above the earth. 





METEORITE FALLS 
REPORTED 


Several cases of meteorites striking 
populated regions have recently made 
news. It is hoped that correspondents 
will send in further information on the 
Santa Ana, Mexico, and Sturgis, S. D., 
accounts. 

The Santa Ana fall is reported by 
United Press from Mexico City on May 
16th. It states that a meteorite fell on 
a ranch in the village of Santa Ana in 
the state of Nuevo Leon on Sunday, May 
12th, destroying many houses and _ in- 
juring 28 persons. 

The second case was reported on June 
ist by both United Press and Associated 
Press. It appears that E. V. Morrill 
and his family slept so soundly that they 
heard nothing of a cataclysm which pro- 
duced an enormous hole in their yard 
during the night. The hole was about 
35 feet deep, measuring 18 by 12 feet, 
and huge rocks are reported to have 
been sheared off. Neighbors reported 
a “blinding flash” about midnight and 
thought it too bright to be lightning. 
The dispatches state that two geologists 
from the South Dakota School of Mines 
have been sent to examine the cavity. 

A third case goes back to 1938, on 
June 16th, when a shower of stones fell 
at Pantar, Lanao, Philippine Islands. 
It is amazing that so spectacular a phe- 
nomenon as that described by an_ ob- 
server, H. J. Detrick, of Dundee, Ore., 
should have gone unreported for eight 
years. His account in Popular Astron- 
omy reads in part: 

“,. All eyes in the [Camp] Keithley 
group were turned upon this non-ter- 
restrial object, for at least another 2 
minutes, as it sped on in its course, emit- 
ting continuously ringlets of smoke; then, 
when a few degrees west of north of 
Dansalan (horizontal distance, 9 km.; 


elevation above sea-level, 20 km.), 
the career of the celestial object ended 
in awful violence, with terrific ex- 
plosions and thunderous vibrations that 
caused rattling of doors and windows 
thruout the town and countryside; a 
huge gray-and-black cloud, filled with 
bursts of flame, formed and spread out 
as a result of the mighty explosions; and 
this cloud persisted for more than 30 
minutes.” 

At Pantar, nine kilometers north of 
Dansalan, Moro laborers working in 
the rice fields observed many objects 
falling from the sky, and Mr. Detrick 
reports that 16 pieces were later re- 
covered, one as much as 20 inches in 
the ground. This deepest one fell with 
four others, about 10 steps from where 
two Moros stood; when recovered it 
was “still warm, smelling like burned 
gunpowder.” 

It is hoped that Dr. H. H. Nininger, 
of the American Meteorite Laboratory 
in Denver, who received this amazing 
report from Mr. Detrick, will have an 
opportunity to investigate the fall and 
to examine the meteorites. 





NEW METEOR SHOWER AND 
OLD COMET 


Through the bureau of astronomical 
telegrams at Copenhagen, we hear about 
an unexpected shower of meteors seen 
from the observatory at Skalnate Pleso, 
Czechoslovakia. For over four hours on 
the night of December 22, 1945, meteors 
fell from a radiant in Ursa Minor, for 
about 10 minutes at the rate of 169 per 
hour. In addition to a possible associa- 
tion with the comet of 1792 II, proposed 
by Director A. Becvar, a probable con- 
nection with Tuttle’s comet is suggested 
by M. Rigollet, of the Paris Observa- 
tory. ‘lhe secular decrease in perihelion 
distance of this comet might give rise 
to an important meteor shower observ- 
able in late December. 

In H. Faye’s Cours de /’Astronomie, 
we note that the comet discovered by 
Tuttle in 1871 had been first observed 
as Comet 1790 II. At its most recent 
return in August, 1939, Tuttle’s famous 
comet was only an object of the 17th 
magnitude. 





SODAR 


A radar device for helping predict 
the weather has been reported by two 
Bell ‘Telephone Laboratories physicists, 
G. W. Gilman and F. H. Willis. Sodar 
transmits sound waves vertically upward 
and records the patterns of the echoes 
bounced back from the atmosphere. Since 
the echo-pattern depends on the tempera- 
ture, humidity, and air velocity, the de- 
vice yields data correlated with the 
weather. For example, the volume of 
sound reflected increases greatly when 
hot and cold air masses are being mixed 
violently — a storm condition. 
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ASTRONOMICAL ANECDOTES 


COMETS, GODFREY AND FRANKLIN 


HE HERSCHELS are the long- 

lived astronomers mentioned last 
month. Sir William lived 84 years, his 
sister Caroline lived 98 years, Sir John 
lived 79 years. 

And Caroline it was who discovered 
eight comets. One of them, which she 
saw on November 7, 1795, was later 
identified with one observed in January, 
1786, by Mechain at Paris. Thulis at 
Marseilles saw it in October, 1805, and 
in November, 1818, Pons saw it again. 

Encke calculated the orbit of the 
comet seen by Pons, and found that it 
seemed to follow an elliptical path of 
period about 3% years. He identified 
the comets of 1786, 1795, and 1805 
with it, the other seven apparitions 
being unobserved. Because the work 
of Encke had been so exhaustive, the 
name Encke was attached to this comet, 
contrary to the usual practice of using 
the names of one or more discoverers. 
This object has been seen at more ap- 
paritions than any other comet; not one 
appearance since 1819 has been missed. 
It has the shortest known period of any 
comet, about 3.3 years. 

In 1788, Caroline discovered a comet 
which now appears to be the one of 
longest confirmed period. On July 29, 
1939, Rigollet discovered a comet of 
sufficiently close agreement with Miss 
Herschel’s comet 1788 II that I believe 
no one challenges Dr. Cunningham’s 
identification of the two. ‘The period 
is 151 years. 

In Philadelphia, about 216 years ago, 
there lived one Thomas Godfrey, a 
glazier, who had only enough education 
to read and write. He became inter- 
ested in mathematics and, finding that 
only in Latin could the best works be 
read, he learned that language. In a 
letter from a responsible citizen, James 
Logan of Philadelphia, to Edmund 
Halley, dated May 25, 1732, we read 
that Logan met Godfrey first when he 
came to Logan’s house to borrow New- 
ton’s Principia. 

Benjamin Franklin speaks rather dis- 
paragingly of Godfrey: “He is a self- 
taught mathematician, knowing little 
out of his way, and not a pleasing com- 
panion, because, like most great mathe- 
maticians I have met, he expected pre- 
cision in everything, and was ever 
denying and distinguishing upon trifles, 
to the disturbance of all conversation.” 
Franklin’s excellence lay in strong nat- 
ural sense, and simple, well-conceived 
experiments; he was probably a_ bad 
listener to anyone who knew mathe- 
matics better than he did. 

An old manuscript which I have seen 
says, “In 1730, Godfrey, to obviate the 
difficulties in using Davis’s quadrant, 
made some improvements in the mari- 





Caroline Lucretia Herschel (1750-1848), 
discoverer of comets. 


ner’s bow, and afterwards devised the 
double reflecting quadrant. ‘The in- 
genuity and scientific combination which 
he exhibited in these instruments make 
it remarkable that we have no account 
of anything else which was produced 
by him, and this is possibly to be at- 
tributed to the habit which he unfor- 


tunately indulged of intemperance. 
Without venturing to palliate such 
conduct, we may, without injustice 
attribute it, at least partially, to the 
circumstances in which he was situated.” 
Godfrey died in December, 1749. 

In 1730, Godfrey attached two mir- 
rors to a quadrant in a way familiar 
to those who use sextants. ‘The instru- 
ment was tried on a voyage on the 
sloop Truman, John Cox master and 
George Stewart mate, to Jamaica and 
return, and was found to be quite 
satisfactory. Afhdavits were sent to the 
Royal Society, and it was eventually 
allowed that Godfrey’s invention was 
independent of that of Hadley; both 
of them were later than Isaac Newton’s 
suggestion of the same _ instrument. 
According to a reference which at the 
moment I cannot verify, Godfrey re- 
ceived a reward of some value for his 
work but, because the love of liquor 
was one of Godfrey’s vices, the gift was 
made in the form of a complete house- 
ful of furniture. 

It has always seemed to me most 
amazing that Benjamin Franklin, who 
dabbled in almost everything, including 
meteorology, says no word about astron- 
omy, as such. Why was he not inter- 
ested in the stars? ‘There were some 
good astronomers among his friends — 
David Rittenhouse, Provost Smith, even 
Thomas Jefferson was interested — but 
Franklin apparently never looked at the 
most exciting natural phenomena — the 
stars and planets. Maybe he did look, 
once, and felt uncomfortable! 


R.K.M. 





AN ARTIFICIAL SATELLITE 


The astronomical possibility of creat- 
ing and putting into operation a second 
“moon” of the earth was suggested to 
the American Psychiatric Association in 
Chicago, on May 29th, by Dr. Harlow 
Shapley, director of Harvard College 
Observatory. He said that probably, 
with enough money and time, a radio- 
equipped __rocket-controlled projectile 
could be sent a few thousand miles above 
the earth. Once there and started in the 
right direction at the correct speed, such 
a projectile would continue to travel 
around the earth under the influence of 
gravity alone. 

Others have suggested such a device 
for creating a perpetual “eclipse” of the 
sun; for maintaining a really “high-al- 
titude” observatory; for the study of 
cosmic rays; and for making astronomi- 
cal observations in the extreme ultravio- 
let and infrared regions where the atmos- 
phere cuts off incoming radiation. Per- 
turbations in the orbit of the projectile 
caused by the moon and sun could be 
corrected by the radio controls. 

As a forerunner to eventual success in 
creating such an artificial satellite, plans 


are already being made for holding V-2 
rockets at their peak altitudes (some 120 
miles) for a short time while solar-spec- 
trum and cosmic-ray observations are 
made. In the recent tests at White 
Sands, N. M., a 16-inch telescope has 
been used for visual tracking of these 
rockets during their flights into the 
ionosphere. 





MORE PLANETARY 
SPECTRA 

Infrared spectra of the planets are be- 
ing obtained at the McDonald Observa- 
tory in Texas; light of wave lengths of 
the order of one micron (10,000 ang- 
stroms) is photographed by means of a 
mirror and a grating plated with a thin 
coating of gold, according to facts Sci- 
ence Service obtained from the director, 
Dr. Otto Struve. Recent work has re- 
vealed hitherto unknown bands of car- 
bon dioxide around Venus, and of am- 
monia around Jupiter. ‘The actual ob- 
servations were made by two University 
of Chicago staff members, Professor G. 
Herzberg, authority on the structure ot 
molecules, and Dr. W. A. Hiltner, as- 
sistant director of the Yerkes and Mce- 
Donald observatories. 


“J 
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HE QUESTION OF ORIGINS 

has fascinated man during all ages. 

Before the dawn of history legends 
had been invented explaining the birth 
of the sun and moon, many of which 
have survived through the centuries and 
may be found today in various collected 
works. 

As one looks skyward on a clear, 
moonless night, this question of origins 
comes very naturally to mind. We 
wonder not only about the stars but 
also about the sun and planets — our 
own corner of the universe. Has the 
solar system existed forever as we know 
it today? Obviously it has not. On 
all sides we have discovered ample evi- 
dence that there is a universal evolution 
quite as surely as there is an evolution 
of the geological, animal, and plant 
world here on the earth. But in the 
case of the sun’s family, the clues are 
less apparent and the story is very much 
harder to interpret. 

The inquisitive reader turns to texts 
on astronomy for answers to his ques- 
tions. But after searching through 
many volumes it becomes apparent that 
there are no final answers to the solar- 
system problem. 

Surprising as it seems, 
tronomers experience greater difficulty 
in finding a satisfactory theory that 
explains the origin of the solar system 
than did their predecessors of a century 
ago. ‘This is not hard to understand, 
however, when we consider the number 
of observational facts that have been 
discovered and the advances that have 
been made in a better understanding 
of the dynamics of the solar system. 
Any theory to be accepted today must 
be in harmony with these facts if it 
would meet with the approval of 
astronomers. 

One fact that becomes immediately 
apparent is that the solar system repre- 


modern as- 


sS SKY AND TELESCOPE (No. 57) 


The orbits cf the 
nlanets froin the 
earth outward are 
shown here. It !s evi- 
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except the orbit of 
Pluto departs much 
from a nearly circu- 
lar form. 


sents an orderly arrangement of com- 
ponent parts. This is true not only 
of its structure but also of its behavior. 
The sun and its family of planets form 
a unit of organization whose parts be- 
have according to the laws which we 
derive from the concept of gravity. The 
three laws discovered empirically by 
Kepler describe the velocity-period-dis- 
tance relations of the planets. Kepler’s 
laws are stated and discussed in nearly 
all astronomy textbooks. 

Closer scrutiny reveals the major 
planets traveling around the sun _ in 
orbits of low eccentricity that are not 
greatly inclined to that of the earth. 
The most notable exception is Pluto, 
whose orbit is inclined about 17 degrees 
to the ecliptic. And all of the major 
planets move in the same _ direction 
around the sun. Less complete is our 
knowledge of planetary rotations, but 
in nearly all the known cases the 
planets rotate in the same direction that 
they revolve around the sun. And, 
with few exceptions, the satellites re- 
volve in a similar direction around their 
primaries. ‘Ihe sun itself rotates on its 
axis from west to east as do most of 
the planets. All this suggests that these 
components of the solar system must 
have had a common origin. 


BIRTH OF THE 
SOLAR SYSTEM 


By Ropert R. Cotes, Hayden Planetarium 


The problem is complicated, however, 
by the behavior of the comets. Moving 
in orbits of generally high eccentricity, 
these renegades travel at all angles to 
the eclpr (the plane of the earth’s 
cobit), sow. direct and others retro- 
girede. Perhaps they belong in company 
with the few «‘etrograde satellites as 
something annexcd, and not fitting inte 
the general orderly scheme of things. 
Meteors, sporadic and in swarms, also 
present features difficult to include in a 
single theory. 

These facts have greatly influenced 
the reasoning of astronomers in search 
of clues that might explain the birth 
of the solar system. Could it be that 
this common motion was imparted by 
tremendous cosmic forces at the time 
of its origin? Are there any clues 
that suggest the nature of this force? 

Just a century and a half ago (1796) 
the French mathematician, Pierre Simon 
Laplace, published his famous nebular 
hypothesis. ‘This was really a scientific 
explanation based largely upon ideas 
that had been formerly suggested by 
Swedenborg, Kant, and others. ‘This 
proposal was that at a time in the dis- 
tant past the material now forming out 
solar system was a huge gaseous mass 
that rotated slowly. ‘Then it slowly 
contracted and gradually became cooler. 
In time, the speed of rotation increased 
and eventually centrifugal force at the 
equator caused the mass to throw off a 
ring of gaseous material. ‘Then, after 
shrinking further, it threw off another 
ring. And this process was repeated 
several times. Eventually, the mass 
within the rings condensed into the body 
that is our sun. And each of the rings 
in time collected into single bodies that 
were the planets, with some of the ma- 
terial for each planet giving rise to its 
satellites. 

Laplace was a clever mathematician 
and had published many learned works 
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According to the old nebular hypothesis, gradual contraction of the original 
gaseous matter caused the formation of planetary rings, the outermost first. 
Drawing, courtesy Lyman Spitzer. 























\ NEAREST ARPROACH 
\ TO THE EARTH 








A theory about the origin of the solar 
system must explain the far-from-order- 
ly behavior of comets. A schematic 
drawing of Peltier’s comet of 1936 shows 
it cutting across the plane of the earth’s 
orbit at an angle of nearly 80 degrees. 


on mathematics. It has been said that 
this hypothesis appeared in the appendix 
to a popular book on astronomy which 
he had written, and was not considered 
of great importance even by its author. 
Yet his theory was generally accepted 
and taught as good astronomy for many 
decades after his death. ‘Telescopic ob- 
servation of the spiral nebulae seemed 
at first to offer visual evidence of other 
systems in the making. In those days, 
of course, there was no way of measur- 
ing the distances to such objects and 
no one could guess at their tremendous 
size or real nature. 

Gradually, however, as man’s knowl- 
edge of dynamics developed and more 
powerful telescopes were invented, seri- 
ous objections were raised. In the first 
place it was shown that gaseous rings 
could not condense into a single planet, 
but would form large numbers of 
smaller bodies like the asteroids or the 
bodies that make up the rings of Saturn. 
Another serious objection has to do with 
the distribution of angular momentum 
in the solar system. Considering the 


THe ENcounter Theory 


a. 



























small mass of the planets as compared 
with that of the sun, about one seventh 
of one per cent, the speed with which 
the outer planets revolve is far too great. 
Such a distribution of angular momen- 
tum could not possibly have developed 
under conditions assumed by the nebu- 
lar hypothesis. Apparently, some ex- 
ternal force must have been involved 
to achieve this result. 

In searching for something that 
would represent this external force, at- 
tention was naturally directed to the 
stellar universe. ‘The billions of indi- 
vidual stars in our galaxy are traveling 
in various directions at tremendous 
speeds. While the average distances 
separating these stars are reckoned in 
trillions of miles, it seems probable that 
occasionally one star may approach much 
nearer to one of its neighbors or, very 
rarely, even collide with another star. 


At about the beginning of the present 
century, Chamberlin and Moulton pro- 
posed the hypothesis that the solar sys- 
tem originated as the result of a close 
approach to the sun by another star. 
In the beginning, the sun was a lone 
star, unattended by planets. ‘Then 
some three billion years ago or more, 
it was approached by another wandering 
star from somewhere in the depths of 
the galaxy. Perhaps the two bodies 
approached each other at tremendous 
speeds, swinging close together and then 
parting company again. When at their 
nearest approach, each component drew 
great masses of matter from the other 
as a result of the tremendous gravita- 
tional forces involved. 

For a brief interval, the most devas- 
tating chaos reigned in the immediate 
vicinity of the two bodies. But soon 
the turmoil began to subside and a 
dynamic pattern evolved. Some of the 
material pulled out of the sun left its 
gravitational field and either came under 
the influence of the other star or was 
lost in the depths of interstellar space. 
Much of the material fell back into 
the sun and by the force of its impact 
set that parent body rotating as it does 
now. Other material drawn out of 
the sun by this great tidal action was 
given a lateral or sidewise motion by 





With the very close approach, or possibly actual collision, of two stars, here 

represented as being nearly of equal mass, the encounter theory suggests the 

formation of planets from material drawn from the stars. Drawing, courtesy 
Lyman Spitzer, 





Such spiral nebulae as this one, M81 in 
Ursa Major, seemed 150 years ago to 
lend support to the nebular hypothesis. 
And it was not until about 20 years 
ago that their great distances were 
measured, and their stars resolved. It 
then became apparent that the solar sys- 
tem is exceedingly minute compared to 
a galaxy. Mount Wilson phcto. 


the passing star. It continued swinging 
around the sun in elliptical orbits, and 
eventually the billions of small particles 
that composed its substance built up 


about larger nuclei and formed the 
planets. According to this theory of 


Chamberlin and Moulton, the tiny par- 
ticles that eventually formed the planets 
by a process of accretion are called 
planetesimals and the proposal is famil- 
iarly known as the planetesimal theory. 

This suggestion was more in harmony 
with the observed data and better fitted 
the advanced knowledge of dynamics 
than did the nebular hypothesis. On 
the other hand, it was attacked by many 
astronomers on various grounds and 
soon a number of interesting variations 
appeared, suggested by eminent astrono- 
mers in this country and abroad. This 
is not surprising when we consider the 
tremendous scope of the theory. Minor 
details are hard to visualize in an event 
that occurred billions of years in the 
past. 

One variation was suggested by the 
famous English scientists, Jeans and 
Jeffreys. According to them, the ma- 
terial was drawn out of the sun in an 
elongated cigar-shaped filament which 
eventually broke up to form the indi- 
vidual planets. In 1929, Jeffreys re- 
vised this hypothesis and suggested that 
there may have been more than a close 
approach of the sun and another star; 
it may have actually been a sideswiping 
or collision. ‘The material forced out 
of each star eventually formed the 
planets, and the impact of the collision 


SKY AND TELESCOPE (No. 57) 9 

















imparted to them their motion of 


rotation. 

These theories were soon subject to 
searching analysis by such astronomers 
as Henry Norris Russell, of Princeton 
University, who in 1935 raised serious 
objections to all encounter theories on 
dynamical grounds. While too involved 
to be discussed in an article of this 
nature, these objections were too great 
to be overcome. Among other things, 
they make it difficult to account for the 
existence of the planets Mercury and 
Venus at their present distances from 
the sun. 

As stated in the latest edition (1945) 
of Astronomy, Vol. I, by Russell, 
Dugan, and Stewart: ..one hypoth- 
esis after another has been upset by 
more detailed dynamical and_ physical 
study. ‘The problem is as puzzling as 
ever....”. Meanwhile, new theories 
are continually being propounded. (Sky 
and Telescope, June, 1945, page 9, 
and August, 1945, page 9.) ‘This 
problem of the birth of the solar system 
will always stand as a challenge to the 
astronomer, and it is hoped that some 
day a satisfactory solution may be 
found. In the meantime it is inter- 
esting to ponder some of the questions 
that such a problem brings to mind. 

If our system of planets did result 
from the near approach or collision of 
the sun with another star, what  be- 
came of that other star? Can it be one 
of the naked-eye stars that we see shining 
in the night sky? Probably we shall 
never know, but it would be interesting 
if one could point it out and say: 
“There is the star that once, in the dim, 
forgotten past, came swimming into our 
corner of the universe and tore the earth 
and its neighbor planets away from the 
sun.” And if this star drew the planet 
stuff out of the sun, did it also acquire 
a family of planets similar to ours? 
This appears possible, but probably we 
shall never know. 

Perhaps, some day in the distant 
future, another star will come our way 
and kidnap the planets, carrying them 
off to some remote corner of stellar 
space. 

These are but a few of the dozens 
of ideas concerning origins that come to 
mind as one peers into the night sky 
or watches the parade of planets as they 
slide through the zodiac, changing their 
places against the background of distant 
stars from night to night. 





CORRECTION 


An error in editing the story, “Once 
in a Blue Moon,” March, 1946, has been 
called to our attention by the author. 
Mr. Pruett writes that there was no 
“blue moon” in May this year, but 
that the next month in which two full 
moons will occur in one calendar month 
is August, 1947. 





In Focus 


HE PORTION of the moon on this 
month’s back cover is quite different 
from the two preceding sections to the 
south, and considerably more “watery.” 
There appear parts of a lake, three seas, 
two marshes, and a bay. Lacus Somni- 
orum is the Lake of Dreams. The mares 
are Serenitatis, Tranquillitatis, and Va- 
porum, the Sea of Serenity, the Tranquil 
Sea, and the Sea of Vapors. Palus Nebu- 
larum is the Misty Marsh, and Palus Pu- 
tredinis, the Putrid Marsh (certainly the 
least attractive name on the moon). The 
bay is Sinus Medii, the Central Bay, at 
the center of the moon as we see it. All 
of these names, except Sinus Medii 
(named by Maedler), were given by Ricci- 
oli about the middle of the 17th century. 
Adjoining areas so far published are 
Plates II, III, and V. All the named fea- 
tures of this area are identified on the key 
chart. Spellings follow the International 
Astronomical Union’s Named Lunar For- 
mations, by Blagg and Mueller, and bib- 
liographical information is from the British 
Astronomical Association publication, 
Who’s Who in the Moon. 

Apennines. An impressive range of 
mountains which forms a portion of the 
boundary of Mare Imbrium, only part of 
the range showing on this plate. Mt. Had- 
ley, one of the four peaks which have 
been individually named, is about 15,000 
feet high. It is called after John Hadley 
(1682-1743), who made the first really 
successful reflecting telescope. 

Aratus. This crater is about eight miles 
across, located in the Apennine highlands. 
It is named for the Greek poet of the 
third century B. C., author of one of the 
earliest extant descriptions of the ancient 
constellations. 

Bessel. This 10-mile crater is the larg- 
est formation in Mare Serenitatis. It is 
named for the director of Koenigsberg 
Observatory, Friedrich Wilhelm Bessel 
(1784-1846), who measured the parallax of 
the star 61 Cygni in 1838. He also estab- 
lished the existence of the companion of 
Sirius. 





Evening Star 


In the green sky, over the hill’s bow, 

In the black branch of a twisted birch, 

I saw Venus first. 

Not planning to behold such show, 

Just chancing to look west, a friend 

Could not have pleased me more to 

speak 

And greet me. An exultant streak 

Of light ran underneath the star, 

I could behold her sudden fire 

Between the birch twigs, and a chance 

Like this was not for every branch. 

Now will tomorrow ever come 

So I can stand again at dusk, 

And pick the planet out, and wait 

Until the darkness consecrates 

Her beauty. I have found a reason 

More than spring to celebrate, 

Since Venus has again begun 

Rising from the setting sun. 
ELIZABETH JANE ASTLEY 
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Calippus. A ringed plain about 30 
miles across, in the Caucasus, named for 
an early Greek astronomer, a pupil of 
Eudoxus. 

Caucasus. A range of mountains bor- 
dering Mare Serenitatis, with its individual 
peaks ranging from 6,000 to 12,000 feet 
high. Goodacre reports that one mountain 
near Calippus is said to reach 21,000 feet. 

Conon. A deep, conspicuous crater in 
the Apennines. 

Haemus Mts. On the earth, this was 
the ancient name for the Balkan Mts. The 
lunar range is of lower average height 
than the Caucasus. 

Linné. A small bright spot, one of the 
controversial features on the moon, where 
some observers have noted changes. Carl 
von Linné (1707-1778), also known as 
Linnaeus, was a Swedish botanist who in- 
troduced the Linnaean system of classifi- 
cation. 

Manilius. A bright ring plain with a 
large central peak. Manilius was a Roman 
poet, author of the Astronomicon. 

Mare Serenitatis. This lunar sea domi- 
nates this portion of the moon, and its 
borders are rather well defined by several 
mountain ranges. Goodacre states that its 
“coast line” measures 1,850 miles, and the 
sea has an area of nearly 125,000 square 
miles. 

Menelaus. A bright crater in the Hae- 
mus Mts., about 20 miles across. A 
bright streak originates near it and ex- 
tends across Mare Serenitatis to beyond 
Bessel. Menelaus was a Greek astron- 
omer and geometer about the first cen- 
tury A. D., who made conspicuous contri- 
butions in both fields. His observations 
of occultations were used by Ptolemy and 
later by Albategnius to determine the 
value of precession. 

Sulpicius Gallus. This eight-mile cra- 
ter is named for a Roman consul, orator, 
and scholar, whom Cicero described as so 
eager for astronomy that he would sit up 
all night over his calculations. 

Theaetetus. A ringed plain whose floor 
is depressed 7,000 feet below the tops of 
its walls. Named for an Athenian friend 
of Plato. 
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Amateur Astronomers 


RECENT AMATEUR Society ACTIVITIES 


Boston: The A.T.M.’s of Boston 
have resumed their meetings on the 
second Thursday evening of each month, 
at Harvard College Observatory, Cam- 
bridge, with a membership of 110. 

During the war many of our mem- 
bers were employed in various kinds of 
war work and have gained a wealth of 
experience in mechanics and optics. A 
significant contribution to the war effort 
was made by those of our members who 
formed the nucleus of the Harvard Ob- 
servatory Optical Shop, under the direc- 
tion of Dr. J. G. Baker. In this shop 
many fine aerial cameras and _ special 
lenses were designed and made for the 
War Department and the National De- 
fense Research Committee. 

Our 20-inch mirror, which has been 
set aside for the past four years, is now 
ready for fine grinding and _ figuring. 
The construction of the telescope is 
under the direction of the following 
members: Chester Cook, grinding and 
figuring the mirror; Charles Avila, de- 
signing; Ed Lucy, pattern making; 
Frank Noyes, mountings and machine 
work. 

The club w orkshop is open on each 
Thursday evening, and members gather 
to work on mirrors, diagonals, flats, 
mountings, and the like. Club member- 
ship dues are $3.00 per year, including 
a subscription to Sky and Telescope. 
Visitors are always welcome. 

Exvsa NABER 


New York: April 17th was the date 
of the 19th anniversary dinner of the 
Amateur Astronomers Association. Var- 
ious astronomical games preceded the 
dinner. Guests for the evening were 
Gordon A. Atwater, chairman and cura- 
tor of the Hayden Planetarium; Dr. 
Orestes H. Caldwell, past president of 
the association; and G. Edward Pen- 
dray, secretary of the American Rocket 
Society, who was the chief speaker. His 
discussion was on “Astronomy in the 
Atomic Age.’ Awards of prizes and 
music and dancing concluded the eve- 
ning’s program. 

On May 30th, over 50 members and 
friends took part in a field trip to the 
A.A.A. camera station at Sayville, Long 
Island. Weather was perfect for ob- 
serving, swimming, grilled lunch, horse- 
shoe pitching, kite flying, and a songfest. 
It was one of our most successful outings 
in years. 

Georce V. PLACHY 


Milwaukee: The members of the 
Milwaukee Astronomical Society were 
fortunate to have at their monthly 
meeting on Thursday night, May 2nd, 
the internationally known astronomer, 


Dr. S. Chandrasekhar, of Yerkes Ob- 
servatory. He gave as his lecture a 
review of recent ideas about the age of 
the universe. 

About the middle of May, members 
held a “painting bee,” giving their ob- 
servatory a good going over and putting 
everything into shipshape condition. It 
seems that vandals make the mistake of 
thinking that an observatory is a good 
place to break into, and when that is 
done, they find that a 13-inch reflector 
is too large to haul away, so the next 
best thing is to make as much damage 
as possible. 

Caru R. GriESBACHER 


The 10th anniversary of the 
Popular Astronomy 
Club, Moline, Ill., was celebrated by a 
banquet on March 20th. About 135 
members and guests were present, at- 
testing the steadily growing interest in 
this community in a study of the won- 
ders of astronomy. ‘To a large extent 
this interest is stimulated by the splen- 
did facilities available to the club at the 
fully equipped Sky Ridge Observatory, 
situated in an ideal location easily ac- 
cessible to all. 

At the dinner, after remarks by vari- 
ous members of the club, Dr. Frank 
Hancock, president of the Fox Valley 
Astronomical Society of Geneva, IIL., 
spoke on “The Glory of the Out-of- 
doors.” He emphasized the fact that 
character is developed to a fuller extent 
by close contact with the beauties of 
nature, as exemplified by the sky and 


earth. 
R. §. Younc 


Moline: 
founding of the 


Washington: A recent trip of the 
Washington, D. C., National Capital 
Astronomers to Philadelphia included 
visits at the Franklin Institute and Fels 
Planetarium, the Cook Observatory and 
the Flower Observatory, both of the 
University of Pennsylvania. The day- 
long trip concluded with observing 
through the Flower 18-inch refractor. 

Lee S. RICHARDSON 





THIS MONTH’S MEETINGS 


Detroit: On July 5th to 7th, the 
Fourth National Convention of Ama- 
teur Astronomers meets at Cranbrook 
Institute of Science, with the Detroit 
and Northwest Detroit astronomical so- 
cieties acting as hosts. Visits to two 
Michigan observatories are scheduled. 


Indianapolis: “Sky Photography,” by 
Victor Maier, is the scheduled lecture 
before the Indiana Astronomical So- 
ciety, meeting at Odeon Hall, 2:15 
p.m., Sunday, July 7th. 


CONVENTION NOTES 


As of the early part of June, no 
significant changes in the program of 
the Fourth National Convention printed 
in the June issue of Sky and Telescope 
are necessary. Reservations are. still 
coming in, with Indiana, Kentucky, 
Maryland, Ohio, and Ontario now to be 
added to the regions represented. 

Convention committee chairmen are: 
recorder, treasurer, and printing com- 
mittee, George D. McCormick; exhibit 
chairman, Lloyd H. Sprinkle; transpor- 
tation, William C. Oberem; registra- 
tion, Mr. and Mrs. F. W. C. Jones; 
reception committee, Miss Berry, Mrs. 
Marriott, Mr. and Mrs. L. B. Christen- 
sen, Mr. and Mrs. C. S. Johnson; 
planetarium, Joseph Mazer; general 
convention and_ publicity chairman, 
Margaret Back. 

Six junior members will act as guides 
for new arrivals at the Cranbrook 
School dormitory. Fingerposts and 
signs will direct the way to the dor- 
mitory and to the Cranbrook Institute 
of Science. Baggage can be dropped 
off before arrival at the institute for the 
Friday morning opening session, and 
members will point out assigned rooms. 

Everyone is urged to register im- 
mediately upon arrival, as we expect to 
order chartered busses for the trips to 
the observatories, basing the seating 
capacity on the number of persons who 
have registered. 

As the time draws near, all members 
of the host societies are looking forward 
with increasing enthusiasm to welcoming 
and visiting with convention delegates. 

MarGARET Back 





AMATEUR WEATHERMEN 
OF AMERICA 


With a 10-point program of activities 
and aims designed to be of particular 
interest to those who “want to do some- 
thing about the weather,” an organiza- 
tion known as the Amateur Weather- 
men of America is in process of being 
formed, with formal activities scheduled 
to commence this September. 

Among the activities of the new or- 
ganization will be: to serve as a national 
information service; to disseminate 
weather information as widely as pos- 
sible; to foster the establishment of local 
weather stations; to organize clubs and 
workshops; to publish annually a 
Weather Amateur’s Handbook; to es- 
tablish a monthly magazine, Weather 
(planned to start in January, 1947) ; to 
maintain close liaison with the profes- 
sional activities of the American Meteor- 
ological Society; to co-operate with the 
armed forces in maintaining a trained 
reserve of weather observers and fore- 
casters. 

Further information about the AWA 
may be obtained from Mr. David M. 
Ludlum, The Franklin Institute, Phil- 
adelphia 3, Pa 
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Carl E. Wells at Fogus Observatory, 
Sacramento, Cal. 


A Western Amateur 


T SEEMS UNFORTUNATE that 

the tribute to the late editor of the 
Observer's Page, Jesse A. Fitzpatrick. 
wich appeared in the August issue la-t 
year, should come to us only after his 
death. ‘The interesting account of h:s 
astronomical activities there = giveu 
brings to mind a note in Sky and Teie- 
scope, February, 1942, concerning ! eu 
J. Scaslon, an amateur in Pittsvurgh 
who i- very active. How much bette: 
it seems to be inspired by an account of 
the achievements of an _ outstanding 
amateur while he is still living rather 
than aftcr he has passed from the scene. 

The wiiter has had che pleasure ot 
corresponding with both’ Fitzpatrick 
and Scanlon, but the touch with Sca.:- 
lon has been the more vital “because ! 
knew the man” as seen thio:gh the 
eyes of his friend, Fred Garland It ‘s 
hoped that « simila: purpose may be 
served by notes on the achievements of 
another living amateur of whom the 
West Coast 0; t!c« United States n iy 
well be proud 

Carl E. Wells. «arly an orphan. saw 
the seamy side ot life in far-western 
cities as a boy. As » young man he 
played professional baseba!! successtully, 
married a Scotch Ja:s.¢. Belia. who ac- 
companied him through the hard condi- 
tions of life in the Ala-kan mine fie! us. 
Their two children, Edith and Jack 
were both born in the fa’ north. Fe: 
many years, Mr. Wells was a trainman 
with the Southern Pacific, and he is ow 
a railway conductor 1unning across the 
Sierra) Nevada Mountains between 
Roseville, Cal., and Reno, Nev. 

When his son conceived the idea of 
making a telescope mirror, Carl, as we 
all call him, grew intensely interested in 
the project. Jack’s enthusiasm for tele- 
scopes was soon directed to other chan- 
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MISCELLANE 


nels—he is now a graduate mining 
engineer who has engaged in war ser- 
vice — but his father’s zeal for optics 
has increased with the years. Carl has 
compieted many mirrors, including the 
12-inch at the junior college in Sacra- 
mento, Cal. His was the driving force 
which led to the mounting and housing 
of the mirror on the campus of that 
institution. 


The moving spirits in t'> recently 
organized Sacramento Val, Astro- 
nomical Society have felt “b+ impact 


of Mr. Wells’ glowiig enthus asm for 
things astronomical, and it safe to 
-.v that the organization w.:d not 
heve come into existence wh it did 
the foundation laid by ia 


Witin 
“Vr. very little formal « w«cing, 
Ca:. -elt-educated in the bes: + 1s¢ 


of i) term. In his early mani«. ve 
sougt> tae city library, and iis «de 
reading has resulted in a gen.al p‘i- 
lusop tt. or Life which endears him to ail 
who k:ow hm. 

‘T his western amateur is not satisfied! 
wit’) or {ary standards of mirror per- 
--y mirror is as perfect as 
his consurr + ate skill can make it. The 
wr ter cat. ‘«stify to the exquisite defini- 
ton which ‘haracterizes them all. His 
latest interrst has been in the building 
of testing flats one of the most exacting 
of optical manipulations. Now that the 
railroads are being somewhat relieved 
ot their tremendous war load, Car! 
Wells hopes for more spare tim: to 
devote to is beloved hobby. 

G. B. Brair 
Reno, Nev. 


fection. | 





Celestial sieanings 


No sunspots have ever been seen at 
the poles of the sun nor beyond so‘ar 
latitude 60° Extremely few have been 
seen on the sun's equator. They occur 
mostly in latitudes 10° to 30° and oc- 
casicnally betsreen 30° and 60°, on either 
side of the » juator. 

Zodiac«' constellations vary greatly in 
size wl: the ecliptic crosses them. The 
sun re ns longest in Virgo, through 
whick < passes for 45 days. Ophiuchus, 
not usvally considered a constellation of 
the zodiac, contains more than twice as 
much of the ecliptic as does Scorpius. 

The moon in its journey around the 
skv passes through 17 constellations at 
un: time or another. Besides the 12 of 
the z diac the moon may enter Cetus, 
Orion Auriga, Sextans, and Ophiuchus. 
: Only fo. Ist-magnitude stars, Aldeb- 
aran, Reg:'us, Spica, and Antares, may 
be oxcultead by the moon. Including the 
five bright plarets, this makes possible 
occultations of nine objects of the Ist 
magnitude or brighter. 


EDWARD ORAVEC 




















The scoring indicator here shows a star 
for which the thumbtacked position 
scores 4. 


Astronomical P inups 
RACTICAL constellation study in 


the daytime or under leaden skies 
may sound fantastic to the skeptic, but 
last vear it proved to be of more than 
usual interest at the New York Ama- 
teur Astronomers Association annual 
outing at Blue Mountain Reservation, 
Peekskill, N. Y. Other amateur groups, 
as well as teachers, may find this sys- 
tem of studying the constellations of 
value. 

A few simple “props” are required 
and a good draftsman is a decided but 
not essential asset in their preparation. 
They consist of : 


1. A 36- by 48-inch board of Celo- 





The master sheet (c) has the Big Dip- 
per plotted, with the Pointers as key 
stars on board (a). 
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tex or other material easily receptive of 
thumbtacks. ‘To represent a night sky 
this should be painted or covered a 
dark blue. 

2. A dozen white thumbtacks, prefer- 
ably with “star” heads. 

3. Master sheets, 36 by 48 inches, 
showing the true relative positions of 
the brightest stars in some of the most 
popular constellations. Several star 
groups may be plotted on the same 
piece of transparent material — tracing 
cloth or plastic sheet —if different- 
colored inks are used. 

4. A score indicator, also of trans- 
parent material, must be made. ‘This 
may be of tracing cloth stretched on 
embroidery hoops, or of heavy plastic, 
10 inches in diameter. Ten concentric 
circles with radii increasing by ™% inch 
are drawn on it and numbered outwards 
from 10 to I. 

The master sheet is pinned (or hinged 
if it is stretched on a frame) on top 
of the board. It is then raised and two 
star thumbtacks are placed on the board 
in the correct position of any two stars 
as indicated by the master sheet. “The 
master sheet is now swung up and over 
so as not to be visible to the contestants, 
and individuals in turn are handed 
other star thumbtacks and invited to 
complete the constellation. A time lim- 
itation and scoring penalties for ‘‘cor- 
rections” may be introduced. 

At each completion the master sheet 
is swung back over the face of the 
board, and the amount of error of the 
relative positions of the pinup stars 
may be measured by holding the trans- 
parent indicator with its center over 
the true position of any star on the 
master sheet. 

Competition may be stimulated by 
appointing team captains who select 
pick-up teams. “Constellations” finds 
favor with expert and novice alike and 
is likely to develop into a permanent 
feature of our informal meetings. 

Epcar M. PAULTON 


A.A.A., New York City 





The Astronomical ly Minded 


Twinkle, twinkle, little star, 
Now I know just what you are. 
I can give you cast-iron facts 
About your weight and parallax. 
To me, your rate of radiation 
Is simple as the earth's nutation. 
Even if you’re purest gas, 
I can calculate your mass. 
Think you’re a mystery? — What 
a hope! 
Not with my new spectroscope! 
JoAN Fiux 





AMATEURS 


Wilbur Wemes at 
left, and Herman 
Batt at right, with 
the 6-inch reflector 
which cost less than 
20 dollars to con- 
struct. Note the tube 
whigh may be con- 
verted from the 
closed to the skeleton 
form, 


LETTERS TO 


Sir: 

The series of articles carried last year 
in Gleanings for A.T.M.s on “Making 
Your Own Telescope” has been most help- 
ful. To verify this statement, I enclose 
a photograph of my co-worker, Wilbur 
Wemes, myself, and my first telescope, 
completed last year. 

I believe it should be of interest to 
readers of Sky and Telescope to know 
what beginners can do with a 6-inch 
telescope which has cost me less than 20 
dollars to construct. The scope is very 
rigid, all steel, clock driven, with a re- 
movable paper liner which makes it a 
closed or open tube at will. In the picture 
the paper tube is in place. 

With this instrument we have taken 
good pictures of the moon and of the 
eclipse of July 9th last, projecting the 
image into a camera attached to the eye- 
piece holder, as shown in the photo. The 
moon pictures make good 8-by-10 en- 
largements for study. 

There is much interest in telescope 





























The Warren County Observatory. 





THE EDITOR 


making in the Owensboro Astronomy 

Club, recently organized here, and more 
instruments are in the making. 

HERMAN BATT 

1507 Hathaway St. 

Owensboro, Ky. 





Sir: 

Referring to the list of astronomical ob- 
servatories in the United States published 
in your December issue, I am informing 
Miss Sterns of the following facts con- 
cerning observatories in this community: 

Warren County Observatory. Com- 
pleted June, 1939. Brick with steel re- 
volving dome housing a 16%-inch reflec- 
tor, Newtonian. Located in the Alle- 
gheny National Forest, Warren County, 
Watson Township, Pa. Latitude 41° 45’ 
north; longitude 79° 15’ west. Owned 
and operated by the Natural Science Sec- 
tion of the Warren Academy of Sciences. 
A photograph is enclosed. 

Boy Scout Observatory. Completed in 
1936. Wooden building with slide-off roof 
housing a 6-inch reflector, Newtonian. 
Located in Warren, Pa. Owned by the 
Warren County Council of the Boy Scouts 
of America. Dedicated by Dr. Charles P. 
Olivier of the Flower Observatory. Prob- 
ably the first Boy Scout observatory in 
the United States. 

Also, I note that you do not have any 
listing under Jamestown, N. Y., which 
should be included as follows: 

Jamestown Astronomical Society Ob- 
servatory. A fine 10-inch reflector housed 
in an observatory with revolving dome and 
clock drive. Write care of Bert Hanson, 
Hanson Electric Motor and Supply Corp., 
Jamestown, N. Y. 

LEON LASKARIS 
14 Verbeck St. 


Warren, Pa. 
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McGraw-Hill 
Books 


* 


STARCRAFT 


By WituiaM H. Barton, Jr. 


Late Curator of the Hayden 
Planetarium, New York 


and JosEPH MARoN JOSEPH 
Smedley Junior High School 


Chester, Pennsylvania 
New Second Edition — ready in July 


Anyone seeking to know the world 
around him may with the help of the 
suggestions offered here follow the paths 
that the pioneers of astronomy trod. 
This ‘popular book gives in simple lan- 
guage a description of everything from 
meteors to the solar system, tells how 
to make star charts and sun dials, how 
to identify the stars, etc. New material 
and numerous revisions bring the book 
completely up to date. 


METEOROLOGY 
With Marine Applications 
By WituiamM L. Donn 


Formerly Head of Meteorology 
Section, U. S. Merchant Marine 
Academy 


465 pages, $4.50 


Although intended primarily as a text- 
book for marine deck officers, this impor- 
tant new book is at the same time a 
general introduction to the study of me- 
teorology. It gives a thorough ground- 
work in the observation and theory of 
the weather elements, and then presents 
an extended treatment of the hurricane, 
with attention to modern concepts of air 
masses and fronts as applied to weather 
interpretation. A feature of the book 
is the list of visual aids—motion pictures 
and film strips—correlated with the ma- 
terial in the text. 


Send for copies on approval 


* 


McGRAW-HILL 
BOOK COMPANY, Inc. 


330 West 42nd Street, New York 18, N. Y. 
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YW BOOKS AND THE SKY 


ASTRONOMY 


John C. Duncan. Harper and Brothers, 
New York, 1946. Fourth edition. 500 
pages. $4.50. 


HE FIRST EDITION of this text- 

book appeared in 1926. The second 
and third editions followed in 1930 and 
1935, respectively. The war undoubtedly 
has been responsible for the delay in the 
publication of the fourth edition, which 
has just appeared. The general arrange- 
ment of the book is the same as in the 
third edition, except for the introduction 
of a concise chapter on celestial navigation, 
which formerly was part of the chapter 
on the earth (now called “Earth and 
Sky”). Here and there rearrangements of 
subject matter have been made. For ex- 
ample, the listing of star catalogues is 
given at the beginning of the chapter in- 
troducing the stars. Absolute magnitude 
and the principle of photometric distances 
are presented after the discussion of stellar 
magnitudes, while in the previous edition 
these subjects were given in the chapter 
dealing with the physical properties of 
the stars. 

Considering the wealth of new material 
that has become available since the last 
edition, the author has exercised good 
judgment and commendable restraint in 
the selection of additional matter to be in- 
cluded in the fourth edition. The presenta- 
tion of basic astronomical facts has been 
preserved, and has not been sacrificed for 
the sake of including a large mass of in- 
formation of a spectacular but transitory 
nature. The result is a conservatism and 
a certain timelessness which are desirable 
for an elementary textbook. 

The book is well printed and illustrated; 
many new photographs and drawings have 
been added. Among the more striking 
photographs we note the polar star trails 
(page 19); the precession demonstrated 
by Polaris (page 116); the lunar photo- 
graphs taken with the Lick refractor 
(pages 134, 135, 138, 139); a spectrum of 
Cunningham’s comet (page 304); the 
beautiful objective-prism spectra photo- 
graph by the Warner and Swasey Ob- 
servatory (page 323); the photographs of 
the Crab nebula (page 391); the photo- 
graphs in blue and red light of Orion 
(page 431); the intriguing photographs of 
a portion of the Veil nebula (page 439). 
Several of these are by the author and they 
rank among the best celestial photographs 
available. Of the new diagrams, we men- 
tion the action of a spherical and a para- 
bolic mirror (pages 39 and 40); an out- 
line map of the moon (page 137); spectra 
drawings in color (page 160); the orbits 
of Jupiter’s 11 satellites (page 279). The 
star maps at the beginning of the book 
do not go beyond the 5th magnitude and 
are well suited for a first introduction to 
the constellations. 

For class use, the present reviewer 
would like to see introduced the useful 
formula for the relative gravitational ac- 
celeration between two particles which is 
proportional to the sum of the masses and 
inversely proportional to the square of the 
distance between them. For the case of 
circular. motion it then becomes an ele- 


mentary matter to derive the expression 
for the sum of the masses of any two 
celestial bodies describing an orbit around 
each other (page 244). A fuller discus- 
sion of stellar interiors and of the influence 
of obscuring material upon the photo- 
metric interpretation of the galactic sys- 
tem, as outlined by stars and globu- 
lar clusters, would make a desirable addi- 
tion. It might be better to mention the 
Kapteyn star streams again in connection 
with the rotation of the galaxy (page 449), 
and it should be noted that no particularly 
high eccentricities are required for the 
galactocentric orbits in order to explain 
the star streams (page 353). In the chap- 
ter on the evolution of the solar system 
no mention is made of the binary hy- 
pothesis (1936) of Lyttleton. It is ex- 
pected that in the next edition the recent 
promising theory of Weizsacker (1944), 
explaining Bode’s law, will be presented. 
In describing the dramatic discovery of 
Neptune (page 249) it should be kept in 
mind that a similar discovery of the com- 
panion of Sirius was made two years 
earlier. 

The statements relating to angles and 
lengths (page 11) and sides and angles 
(page 71) are not rigorous. Figure 42 
on page 51 is not convincing; it suggests 
a difference in exposure time rather than 
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on the ceiling of your den, 
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Cosmic Rays. . . . . 50c 


Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomic physics. By W. F. G. Swann, 
director of the Bartol Research Foundation. 


- 50c 


The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 
Frank, Harvard University. 


Meletinitly . 2 te ltl 


400-Year Calendar. . . .10c 


Find any date from 1600 to 2000 in a jiffy; 
in two colors; small size. 


Send 8c postage for each item. 
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Hayden Planetariam - New York 24, N. Y. 
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in seeing. It is regrettable that the second 
diagram of the orbit of Castor (page 366) 
differs 180° from the generally adopted 
orientation as seen in an inverting tele- 
scope. On page 484 the logarithm of 
the light ratio 2.512 is given to four deci- 
mals, where obviously no more than one 
decimal is warranted! 

These few critical remarks are not in- 
tended to detract from the value of the 
book. Both as a reference and as a text- 
book, Duncan’s Astronomy is warmly 
recommended. At the college level a stu- 
dent of descriptive astronomy will find in 
this book a reliable source, and a disci- 
plined presentation. For the same reasons 
the book makes a valuable addition to 
the library of the serious amateur. 

PETER VAN DE KAMP 
Sproul Observatory 





A TEXT BOOK OF 
ELEMENTARY ASTRONOMY 


Ernest Agar Beet. University Press, Cam- 
bridge; The Macmillan Company, New 
York, 1945. 110 pages. $2.00. 


ERE IS a neat little volume with a 

wealth of material, but it is not too 
wisely referred to as “a hand book for 
beginners.””’ Anyone who begins to study 
astronomy needs either more or less than 
this book. 

In his introduction, the author says that 
he hopes this book may supply a course 
of instruction more formal than the gener- 
al reading already available. However, 
anyone who has read the general litera- 
ture of astronomy and who is moved to 
a continuing study would be prepared for 
something more advanced and compre- 
hensive than this. On the other hand, for 
the veriest beginner there is too little of 
too much. The physics of light, for ex- 
ample, is covered in 11 pages; the earth 
and its motions, in five; the constellations, 
in five; and so on throughout the book, 
with eight pages being devoted to the 
stellar universe, including double stars, 
star clusters, nebulae, the Milky Way, 
stellar motions, birth of stars, life on 
other worlds and final problems. 

All of this may appear to be unduly 
critical of a splendid little book. There 
is a tremendous amount of material in it 
and it should be highly useful as a sort of 
concept-refresher text. One who has 
studied astronomy and who has a grasp of 
the fundamental principles might like to 
use, as the outline for his discussions in 
talking with learners, a volume which 
can easily be carried in the pocket, and 
this book might well be used as such a 
guide. To point the way for simplifica- 
tion of knowledge, it would be a substan- 
tial help. 

There is one feature of this text which 
is perhaps more challenging than anything 
else. Observations and experiments are 
suggested in connection with the various 
topics. The experiments outlined are ex- 





NEW BOOKS RECEIVED 


Men, Mirrors, AND Stars, G. Edward Pendray, 
revised edition, 1946, Harper. 335 pages. $3.00. 

A popular history of telescopes and the men 
who have made them. This edition includes 
some added sections, new material incorporated 
into some of the earlier chapters, and a com- 
plete revision of the appendix material on ob- 
servatories and their staffs. 


cellent and if the observations were fol- 
lowed this would be a valuable teaching 
aid. 

At the end of the book can be found 
a series of questions covering the universe, 
and the physics involved. Anyone who 
can answer all of these will unquestionably 
have an excellent foundation in astronomy. 
The answers are all in the book, but if 
the reader were truly a beginner it would 
require almost word-for-word memoriza- 
tion to answer the questions. 

ARMAND N. SPITZ 
The Franklin Institute 





YOU AND THE UNIVERSE 


John J. O’Neill. Ives Washburn, Inc., 
New York, 1946. 328 pages. $3.50. 


i IMPORTANT DEVELOPMENT 
of the ’20’s and ’30’s was the in- 
creased appreciation by the public of sci- 
ence and its significance; this undoubtedly 
helped to pave the way for the unprec- 
edented scientific applications during the 
war years. And deserving of much credit 
for this improved general knowledge is the 
group of trained science writers which 
came into existence during the same 
period. 

John J. O’Neill was one of the pioneers 
in this field, starting in 1926 with the 
Brooklyn Daily Eagle, and transferring 
in 1932 to the New York Herald Tribune, 
where he has remained as science editor 
ever since. Now, as if to mark the 20th 
anniversary of his debut, this collection 
of the best of his weekly articles has been 
published, giving them the well-deserved 
permanence of a bound book. 

Together these articles present a most 
intriguing vista of laboratory, expedition, 
and observatory. The variety of subjects 
a science editor has to cover is amazing— 
probably the author himself did not fully 
appreciate it until he began to go over his 
files to prepare this volume. He has di- 
vided it into two main sections: “Of Man,” 
and “Of the Universe.” 


archaeology, biology, zoology, physiology, 
medicine, and psychology. Climate, geol- 
ogy, mathematics, physics, electricity, en- 
gineering, chemistry, and astronomy make 
up the latter. 

The last group, which should be of most 
interest to readers of Sky and Telescope, 
includes 11 articles and is typical of the 
treatment of other fields. There is a dis- 
cussion of the structure of the galaxy, its 
age, the calcium clouds in interstellar 
space, stellar evolution, double stars, the 
rings of Saturn, effects of the sun on radio 
transmission, comets, meteorites, and the 
possibility of life on other planets. 

Of course, by its nature, such a work as 
this cannot be a complete treatise on sci- 
ence and it is obvious that some of the 
theories presented may sooner or later be 
rejected. However, the science writer is 
a reporter, not a censor, and he knows 
from the history of science that if he were 
to confine himself to ideas that can never 
be discarded, he would stop writing en- 
tirely. So You and the Universe repre- 
sents a broad panorama of the world about 
us and within us, told by a skilled narrator 
with imagination and understanding. 

JAMES STOKLEY 


Under the former i 
heading there are articles on anthropology, 








Planetarium Notes 


ADLER PLANETARIUM 
900 E. Achsah Bond Drive, Chicago 5, Il. 
Wabash 1428 


ScHEDULE: Mondays through Saturdays, 11 a.m. 

and 3 p.m.; Sundays, 2:30 and 3:30 p.m.; 

Tuesdays and Fridays, 8:00 p.m. 

StarF: Director, Wagner Schlesinger. Other 

lecturer: Harry S, Everett. 

July: LEARNING THE CONSTELLATIONS. 

The constellation figures are shown fitted to 

the stars, and easy ways of locating and recog- 

nizing the principal stars of summer are 
pointed out. 


August: WHAT ARE STARS? 


BUHL PLANETARIUM 
Federal and West Ohio Sts., Pittsburgh 12, Pa., 
Fairfax 4300 
ScHEDULE: Mondays through Saturdays, 3 and 
8:30 p.m.; Sundays and holidays, 3, 4, and 

8:30 p.m. 

StarF: Director, Arthur L. Draper. Other lec- 
turers: Nicholas E. Wagman, J. Frederick 
Kunze. 

July: THE END OF THE WORLD. Our 
world will inevitably end — someday — prob- 
ably billions of years from now. Here is the 
dramatic story of the several ways it could 
happen. 

August: THE END OF THE WORLD. 


FELS PLANETARIUM 
20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Rittenhouse 3050 

ScHeEDULE: 3 and 8:30 p.m. daily; also 4 p.m. 
on Saturdays, Sundays, and holidays. 11 a.m. 
Saturdays, Children’s Hour (adults admitted). 
Starr: Director, Roy K. Marshall. Other lec- 
turers: I. M. Levitt, William L. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 
July: UNDER SUMMER SKIES. With more 
leisure, and warm summer nights, you too can 
begin to enjoy the stars. How to go about it 
is the question answered in this demonstration. 


August: FROM POLE TO POLE. 


GRIFFITH PLANETARIUM 
P. 0. Box 9866, Los Feliz Station, Los Angeles 27, 
Cal., Olympia 1191 
Scuepute: Friday and Saturday, 3 and 8:30 
p.m.; Sunday at 3, 4:15, and 8:30 p.m. 


StarF: Director, Dinsmore Alter (on military 
leave). Acting Director, C. H. Cleminshaw. 
Other lecturer: George W. Bunton. 

July: COMETS AND METEORS. The de- 
velopment of a spectacular comet, moving 
slowly among the stars and pointing its tail 
always away from the sun, and a shower of 
meteors, will be shown. 


August: JUPITER AND VENUS. 


HAYDEN PLANETARIUM 
8ist St. and Central Park West, New) York 24, 
N. Y., Endicott 2-8500 

ScHepuLe: Mondays through Fridays, 2, 3:30, 
and @:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 5, 
and 8:30 p.m.; Sundays and holidays, 2, 3, 4, 
5, and 8:30 p.m. : 
SrarF: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Robert R. Coles, Catharine E. Barry, 
Shirley I. Gale, Edward H. Preston. 

July: BIRTH OF THE SOLAR SYSTEM. 
How did it all begin? What theories have 
suggested themselves regarding the origin of » 
the solar system? These are discussed in July 
under the planetarium skies. 


August: END OF THE WORLD. 
eee a 
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THE VISIBILITY OF 


HE VISIBILITY of Venus differs 

much from that of Mercury although 
they are both inferior planets. Even at 
inferior conjunction with the sun, Venus 
may be still very bright, about —3 magni- 
tude, and its total variation during one 
synodic period is only about 1% magni- 
tudes, whereas Mercury may vary through 


five magnitudes. Thus, in the accom- 
panying diagram, the vertical scale for 
Venus is half as great as it is for Mer- 


cury. 

The synodic period of Venus is much 
longer, 584 days as against Mercury’s 
116, so Venus’ magnitude changes are 
very much slower. The scale of time on 
the chart (horizontal) is five times as 
great for Venus. The bright planet has 
the smallest eccentricity for any planet; 
therefore the form of the light curve is 
almost identical for every period. The 
graph is for this year and most of the 
next. 

After passing superior conjunction, Ve- 


OBSERV ERS PAGE 


Greenwich civil time is used unless otherwise noted. 


THE PLANETs — II 


nus becomes visible in binoculars 15 to 20 
days later if this occurs some time be- 
tween December and June. From July 
through November, the sun is higher (or 
the ecliptic lower after sunset) and the 
planet cannot be seen in this fashion for 
40 days. Conditions are just reversed in 
the Southern Hemisphere. This year, 
with conjunction on the Ist of Feb- 
ruary, the writer easily saw the planet on 
February 2lst. The time was just after 
sunset and Venus was very low where the 
sun had gone down. Two weeks after 
this, it was visible to the naked eye. The 
same conditions will not be repeated until 
the spring of 1949. 

Venus’ light curve shows that at su- 
perior conjunction the planet is slightly 
brighter than for a period several months 


later. This is because the entire disk 
of the planet is visible at conjunction 
while later it has taken on a gibbous 


phase and the distance is only slightly less. 
After this decrease, the planet slowly in- 





THE MOON AND PLANETS IN THE EVENING AND MORNING SKIES 





In mid-northern latitudes, the sky appears as at the right at 3:30 a.m. local time 
on the 7th of the month, and at 2:30 a.m. on the 23rd. At the left is the sky 
for 9:30 p.m. on the 7th and 8:30 p.m. on the 23rd. The moon is shown for cer- 
tain dates by symbols which give roughly its phase. Each planet has a special 
symbol, and is located for the middle of the month, unless otherwise marked. 
The sun is not shown, although at times it may be above the indicated horizon. 
Only the brightest stars are included, and the more conspicuous constellations. 


Mercury is visible as a Ist-magnitude 
object in the evening sky for the first 
half of this month. Greatest elongation 
occurs on July 5th, when Mercury is 26° 
east of the sun and sets 1% hours after 
sunset. 

Venus passes 1° north of Regulus on 
July 13th. Venus is on the descending 
part of the ecliptic as seen by northern 
observers and is becoming less favorable 
The planet sets only two 
even though it is 
40° distant and nearly at greatest elonga- 


for observation. 
hours after the sun 
tion. Its magnitude is —3.6. 

Earth is at aphelion, maximum distance 
from the sun, on July 3rd. This distance. 
based on the standard solar parallax of 
8”.80, will be 94,452,000 miles. 


16 SKY AND TELESCOPE (No. 57) 


Mars is now inconspicuous in the eve- 
ning twilight. 

Jupiter is on the meridian near sunset 
and sets four hours later. It is situated 
about 5° northwest of Spica. 

Saturn is in conjunction with the sun 
on the 2lst. This is the only month in 
1946 when Saturn is not visible to the 
naked eye. 

Uranus will be visible before dawn by 
the end of the month, near the horns of 
the Bull. On the 20th it is at 5h 16m, 
+ 23° 7’, and on the morning of the 25th, 
the planet will be just off the northern 
limb of the crescent moon — an excellent 
opportunity to see Uranus. 

Neptune is approaching too near the 
sun for observation. E. &: 
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This chart, comparing the changes in 
brightness of Venus and Mercury, is the 
same as that used last month. 


creases in brightness as it approaches 
elongation. At greatest elongation east, 
Venus may set 4% hours after the sun in 
mid-northern latitudes in the spring. In 
the morning sky (western elongation) 
autumn is most favored. At these times, 
Venus appears as a brilliant white object 
of magnitude —4.0, outshining all other 
stars and planets by far. This year Venus 
is unfavorably situated for northern ob- 
servers as eastern elongation occurs in 
the fall. The sun is north of the planet, 
so from southern latitudes Venus is ex- 
cellently placed for observation some 
hours after sunset. 

Near elongation, Venus can be easily 
seen at noontime with the naked eye if 
you look in the proper place. A crescent 
moon nearby is of great aid in locating 
the planet. 

After elongation, Venus begins to ap- 
proach the sun in the sky. The most 
interesting part of its synodic period 
occurs in the 144 days between eastern 
and western elongation, inferior conjunc- 
tion coming halfway between. Greatest 
brilliancy occurs 36 days after elongation, 
and the same number of days before in- 
ferior conjunction. Then the planet’s 





JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the GCT given. The motion of 
each satellite is from the dot to the number desig- 
nating it. Transits of satellites over Jupiter’s 
disk are shown by open circles at the left, and 
eclipses and occultations by black disks at the 
right. Reproduced from the American Ephem- 
eris and Nautical Almanac. 
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brightness drops rapidly, usually aLout 
11%4 magnitudes. This is the period when 
Venus approaches closest to the earth, 
within about 26 million miles. The disk 
of the planet is one minute of arc across 
and the crescent is easily visible in bin- 
oculars or even to the unaided eye a 
tew days before inferior conjunction. 

The planet has been seen in field glasses 
exactly at conjunction. If this event takes 
place in March or September, Venus can 
be as much as 9° from the ecliptic, and 
thus can be followed for a time close to 
conjunction. In March conjunctions 
Venus would be north of the sun, while in 
September it would be to the south. 
Hence, in March inferior conjunctions, 
Venus may be above the horizon after 
sunset in northern latitudes and can pos- 
sibly be seen with the naked eye. Of 
course, at this time, the planet appears as 
an extremely thin crescent, with the horns 
of the crescent extending well around the 
disk when observed with sufficient optical 
aid. 

After inferior conjunction, Venus re- 
peats the same phases and changes in 
magnitude but just in reverse, until su- 
perior conjunction 9'%4 months later: 
greatest brilliance in the morning sky 36 
days after inferior conjunction, then west- 
ern elongation, and the slow traverse 
back to superior conjunction. 


EDWARD GRAVEC 


Photos of Venus near inferior conjunc- 
tion (taken in daylight) reveal the ex- 
tension of the horns of its crescent by 


refraction in its atmosphere. Lowell 


Observatory photo. 





OCCULTATION PREDICTIONS FOR JULY 


This month finds two 3rd-magnitude 
stars, Beta Scorpii and Lambda Sagittarii, 
hidden behind the moon, although it will 
be practically full moon in the latter 
instance. Of more interest for observers 
in Texas and the southwestern United 
States is the practically simultaneous oc- 
cultation of Beta Scorpii and 56 B Scorpii 
early on the morning of July 10th. 

The positions of these stars for 1946.0 
as given in the American Ephemeris are: 
Beta Scorpii, 16h 02m 178,565, —19° 39’ 
33”.22; 56 B Scorpii, 16h 02m 17s,921, 
—19° 39’ 20".45. There should be no 
trouble in identifying the fainter star to 
the north of the bright one as the moon 
approaches them prior to the occultation. 
With a stop watch one might attempt 
timing the exact interval between their 
respective immersions for his local sta- 
tion. Of more scientific value, of course, 
is determination of the exact time of each 
immersion (or emersion) by means of 
carefully checked timepiece or chr. .10m- 
eter. The editors will be glad to refer 
serious-minded occultation observers to 
the proper professional advisors. 

For selected occultations (visible at three or 
more stations in the U. S. and Canada under 
fairly favorable conditions), these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, limiting parallels of latitude, immersion 
or emersion; standard station designation, GCT, 
a and b quantities in minutes, position angle; 
the same data for each standard station westward. 

Longitudes and latitudes of standard stations 
are: 

A +72°.5, +42°.5 
B +73°.6, +45°.6 


E +91°.0, +40°.0 
F +98°.0, +30°.0 
C +77°.1, +38°.9 G +114°.0, +50°.9 
D +79°.4, +43°.7 H +120°.0, +36°.0 
I +123°.1 +49°.5 
The a and b quantities tabulated in each case 


9-10 47 Librae m 5.9, 15:51.9 —19-13.5, 
11, +71° +22° Im: A 1:33.2 —1.3 —1.4 
148°; B 1:28.0 —1.3 —10 144°: C 1:33.6 
—( 9 —2. 6. 164. 

9-10 Beta Scorpii 2.9, 16:02.3 —19-39.6, 
11, +71° —1° Im: F 8:05.0 —0.7 —1.1 90°: 


H 7:35.1 —1.8 —0.4 66°. Em: F 9:11.5 
—O.S “LS 200’: B68 —15 <27 
Seo: « 


9-10 56 B Scorpii 5.1, 16:02.3 —19-39.3, 
11, +71° —1° Im: F 8:05.4 —0.7 —1.1 


89°; H 7:35.6 —1.7 —0.3 65°. Em: F 
TES Gs = 15: 289": Fe SGR7 15 
=27 340. 

12-13 Lambda Sagittarii 2.9, 18:24.6 


=25-2/:2, 14: +65" FIO" Im: A.6:523 
—1.1 +0.9 103°; C 0:45.3 —0.8 +05 117°: 
E 0:40.3 0.0 +0.1 134°. Em: A 2:13.6 —1.8 
+0.6 278°; B 2:13.5 —1.6 +0.6 281°: C 
2:02.4 —1.9 +1.0 267°: D 2:03.0 —1.6 +1.0 
273; © 3407 —1.5 +13. 257°. 

17-18 257 B Aquarii 6.3, 22:56.7 
—13-21.6, 19, +77° +26° Em: A 6:45.4 


—1.0 122 197°: B:6:504 —10 +1.8 204°: 
C 6:32.4 1.0 +2.5 197°: D 6:40.77 —12 
+20 208°: E 6:19.3 —1.1 +2.3 211 


PF 5:42.77 ~—1.1 +40 163", 


are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LeS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L— LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. 

For additional occultations consult the American 
Ephemeris and Nautical Almanac and the British 
Nautical Almanac, from which these predictions 
are taken. Texas predictions were computed by 
E. W. Woolard and Paul Herget. 








GREENWICH CIVIL TIME (GCT) 


TIMES used on the Observer’s Page are 
Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. To convert standard 
time to daylight saving time, add one hour. 











METEOR SHOWERS 


Meteor activity, which has been quite 
slow since January, picks up greatly in 
July and continues through autumn and 
until early January. From July 25th to 
30th, the Delta Aquarids are at maximum. 
The rates are high and gratifying results 
should be had from several hours of ob- 
serving. The moon is, fortunately, near 
the new phase. These meteors are gener- 
ally slow with long paths, and there are 
many bright ones with trains. The ra- 
diant is given as 22h 36m, —11°. 

When observing the Delta Aquarids, 
you may notice many meteors coming 
from the northeast. These are from the 
Perseid shower which begins about July 
15th. After true midnight, more meteors 
will be seen, especially these Perseids, for 
which the radiant in July is in Andromeda 
near M31. The radiant moves through 
Perseus at maximum on August 12th and 
then into Camelopardalis. The Perseids 
are very swift with many bright members 
of the shower. As a full moon spoils the 
maximum this year, the best observing 
will be done in late July and the first week 
of August. E. O. 


VARIABLE STAR MAXIMA 


July 6, T Normae, 7.4, 153654; 9, RR 
Scorpii, 6.0, 165030a; 10, R Ursae Majoris, 
7.6, 103769; 12, R Bootis, 7.3, 143227; 
16, R Corvi, 7.6, 121418; 18, R Cassiopeiae, 
6.5, 235350; 29, R Leonis, 5.9, 094211. 


75 = 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
A.A.V.S.O., Harvard College Observatory, Cam- 
bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0. Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough right ascension (first four figures) 
and declination (bold face if southern). 


PHASES OF THE MOON 


Se. See ee July 6, 5:15 

Be er July 14, 9:22 

LaGt GOON .idxcis canes July 21, 19:52 

NOW DIGOR. 6 6 cc sccccceeas July 28, 11:53 
MINIMA OF ALGOL 

July 3, 00:30; 5, 21:19; 8, 18:08; 11, 


14:56; 14, 11:45; 17, 8:33; 20, 5:22; 23, 
2:11; 25, 22:59; 28, 19:48; 31, 16:36. 


(Other observer's notes on page 20.) 
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IN STOCK AGAIN! 


Achromatic Kellner Eyepiece M-1 


With high eye- 


point, complete- 


ly 


Ready to use in 


Te 


noculars, micro- 


scc 


spotting ‘scopes 


or 


very 


wi 


assembled. 
lescopes, bi- 


»pes, finders, 





wherever a 
superior 
de field ocu- 


lar of fine definition and great light gather- 


ing qualities is required. 


ler 
E. 


Both eye and field 
achromatic and fluoride coated. 
(12.5X). O. D. %” $5.00 


are 
0.785” 


18e8 


F.L. 


With crosshair $6.00 


Bushing to fit 144” tube - 
Bushing to fit your tube — 


3- 


$3.00 extra 
$4.00 extra 


LENS ACHROMATIC EYEPIECE 





Six lenses! Finest eyepiece ever made any- 


where. 


thr 


Made of 
(illus- 


greatest buy to date. 
achromatic elements 


Our 


"e€ separate 


trated). 


All 


foc 


aperture, 
” 
114 


coated. In 

clear 
length 
Outside 


outside surfaces fluoride 
mount. 1 13/16” (43mm.) 
flat field to edges. Focal 
(32mm.) (8X). 69° angle. 


using 


diameter of mount 24%” (54mm.). 
Ea 
Qu 


Le 





Pr 


mount to fit 5-6-7- 


g” 


glass Prism, 
ide coated, 
1144” face. In metal 
mount. 
arms 
edges 
light. 


of 


screws and lock washers. 


plu 


ch $15.00 plus postage. 
antity definitely limited. Order at once. 
nses only for above, $9.00 per set. 


TELESCOPE 
OBJECTIVE 


15” clear aperture. Focal 
length 7144”. Mounted beau- 
tifully in metal. Fluoride 
coated. Superb for tele- 
scope or finder. $4.00 each. 
Limited quantity! 


Diagonal For Reflecting Telescope 


ism in spider 
tube. Light flint 
fluor- 
144” x 





Connecting 
present thin 
to path of 
Easily adjusted to slight differences 
tube diameter for prism centering by 
Complete — $7.00 


8 postage. Specify your tube size. 


PANORAMIC TELESCOPE, M-1 


3-power, 


12’ 


All 


ed 


merchandise. 
second 
brand new. They’re 
army surplus. 


$20.0 


Less than 300 avail- 
able! Order now — 
while price is low. 


field 12° 

(illustrated). 
gov’t.-inspect- 
and accepted 
Not 


hand but 


postage 
extra 





Include Postage — Remit with Order 


Catalog of Lenses, Prisms, etc. Send 10c 


HARRY ROSS 


MICROSCOPES 


Scientific and Laboratory Apparatus 


70 West Broadway, N. Y. 7, N. Y. 
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GLEANINGS FOR A.T. M.s 


DETROIT OBSERVATORY AND CLOCK DRIVE 


to dream and look forward to the 
time when his instrument will be equipped 
with a clock drive, so the telescope will 
automatically follow the stars across the 
sky. Max Bartholomew, of 13612 Ken- 
tucky Ave., Detroit, Mich., an instructor 
in the Henry Ford trade school, went to 
work and made a clock drive based on a 
old phonograph 


A* AMATEUR telescope maker likes 


rearrangement of an 
windup spring motor. 

The observatory platform is on top of 
the garage, half of the roof sliding back 
on rollers over the other half. The tele- 
10-inch reflector with a focal 
The tube, made of 
iron soldered together and braced 
old auto brake drums, is mounted 
in a trunnion. This permits rotation of 
the tube for the convenience of the ob- 


server. 


scope is a 
length of 83 inches. 
sheet 
with 


The equatorial mounting is of one single 
aluminum casting. Its bottom plate is 
23 inches in diameter, and coming up from 
this plate are two triangular three-pronged 
forklike extensions, 20 inches high. At 
the top of these prongs are openings for 
the declination shaft on which the tele- 
scope tube is balanced. The whole equa- 
torial mounting is suspended on roller 
bearings, all made with unusual mechani- 
cal skill, so the telescope can be moved 
by the merest touch. 

The spring motor was removed from an 
old-fashioned talking machine. The gov- 
ernor and brake were kept and continue 
to used in the present arrangement. 
motor revolved at the rate 


be 


The spring 





Max Bartholomew and his 10-inch re- 
flector. Note the “fork” mounting, and 
the small rubber wheel which transmits 
the clock motion to the large disk on 
the polar axis. The handle for winding 
up the phonograph motor is visible. 


of 27 revolutions per minute, which had 
to be reduced to turn the mounting once 
in 24 hours to provide the right-ascension 
motion. Two gears and two worms were 
used, one gear of 50 teeth and the other 
of 60 teeth. Motion is transferred from 
the spring motor to the reducing arrange- 
ment by a short piece of auto speedometer 
cable. This permits a considerable 
amount of flexibility. The metal frame 
carrying the gear shafting and worms is 
suspended on uprights, so as to allow the 
whole device to be tilted back and forth. 

The reducing device ends in a hard rub- 
ber wheel, 134 inches in diarneter, mounted 
on the end of the final piece of shafting. 
It is this rubber wheel that makes contact 
with the equatorial mounting by friction 
and pressure, as the whole frame of the 
reducing mechanism is tilted forward or 
backward. A screw adjustment controls 
the position of the rubber wheel, so that 
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WE BUY, SELL, EXCHANGE 
OPTICAL AND SCIENTIFIC 
10 Maiden Lane | 
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THREE INCH 
PORTABLE REFRACTOR 


Objective corrected for chromatic and 
spherical aberration and coma, focal 
length 45’’, tube cell mounting and 
tripod head of aluminum, three eye- 
pieces and star diagonal. 


$235.00 
Eyepieces, Lenses, Mirrors 


BERKELEY Tinsley 
4 {), 


PYREX 4%-INCH REFLECTOR 


Equatorially mounted on tripod with 
3 eyepieces (46x, 92x, 184x)....$98.00 


3-inch REFRACTOR with slow mo- 








CALIFORNIA 
»* 














tion and motor drive .......... $265.00 
Mounts Tripods Mirrors 
Mirror Cells Prism Holders 


Objectives Objective Cells 
Achromatic Eyepieces 
Eyepiece Holders Star Diagonals 


Everything guaranteed on a 
money-back basis 
Send for Free Catalog 
Ares Astronomical 


Instruments Company 
1012 Tiffany St., New York 59, N.Y. 
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the drive may be disengaged if desired. 

A star under observation with this tele- 
scope will remain in the field for an en- 
tire evening, but, of course, it will not 
stay on the crosshairs. The arrangement 
is splendid for direct visual work, but for 
photography some device for correction 
of declination must be added. The spring 
motor requires winding every 20 minutes. 


Formerly the clock mechanism was at- 
tached to a 7-inch reflector of 54-inch 
focal length. This smaller instrument was 
readily portable. The present telescope is 
semiportable. In about an hour’s time, 
it can be taken down and set up in a 
park for an evening of public observation. 

Mr. Bartholomew is an active member 
of the Detroit Astronomical Society, and 
has served a term as vice-president of that 


group. S. JOHNSON 
Detroit, Mich. 





WELL-EouIpPpED COLORADO OBSERVATORY 


A® ORIGINALLY BUILT in 1933, 
there were two rooms in John Bun- 
at Berthoud, Colo., the 
housing a small 


van’s observatory 
smaller one, 6 by 8 feet, 





A general view of the observatory of 
John Bunyan. The nearest room (right) 
contains a meridian telescope. 


meridian telescope, a sidereal clock, short- 
wave radio for time signals, a working 
desk and bookshelf. The larger room, 
12 by 12 feet, housed a 10-inch Cassegrain- 
ian reflector on an equatorial mounting, 
equipped with circles and electric motor 
drive. 

In 1941, a room 8 by 12 feet was added 
and a photographic unit installed on a 
sturdy equatorial mounting, equipped with 
circles and electric drive. There are two 
cameras, built by Mr. Bunyan, one with 
a 4-inch Voigtlander lens of 25-inch focal 
length, and the other with a 2-inch f/5 
Bausch and Lomb lens. The whole as- 
sembly was designed by him and built 
with the help of a local mechanic. A 
Synchron motor, made by the Hanson 
Manufacturing Company, Princeton, Ind., 
furnishes the timing and acts as a brake 
through means of reduction gearing 
against the pull of a sash weight and cord 
over a pulley on the equatorial axis. The 











HAINES UNIVERSAL 
| TELESCOPE MOUNTING 


Find Anything in the Sky Within a Few 
Seconds and Observe Planets by Day 


| ALL NEW ALUMINUM CASTINGS 
} WITH THE FOLLOWING 
| SPECIFICATIONS: 


50 Ibs. of aluminum used in manufacture. 
Will carry a telescope weighing 100 Ibs. 
. Stainless-steel latitude adjustment screws. 
. Stainless-steel tubular declination axis of 
1%” diameter. 

Declination circle solid disk of aluminum. 
. Right-ascension circle thick ring of alu- 
minum, 

. Extremely accurate circles 13” in diameter. 
- Equipped to take any kind of drive accessory. 
. Timken roller bearings on polar axis spindle. 
19. Powerful brake system for locking polar axis. 
11. Softer brake on declination axis. 


Son aon whe 


12. Telescope quickly detachable from clamping blocks. 
1] . Friction drive on inside of right-ascension housing or gearing. 
| 14. Weight of base plate 200 Ibs.; total weight about 300 Ibs. 
| 15. No buildings are required — the mountings are waterproof. 
. Shipped adjusted to your latitude, with the mounting height made to suit a reflector or a re- 


I} fractor. 


These mountings are constructed at very lowest cost and sold at small profit. 


three sizes: small for 4” to 10” telescopes; 
24”. Prices are in proportion to size. 
Complete Observatory (except telescope) 


sidereal clock (pictured), flashlight clamp, ephemeris, 


cut from 214” 


SPECIAL: Fork-type mountings, 
heavy mirror cell are recommend 


Write for full information and photographs. 
Haines Scientific Instruments 
Box 171, Englewood, New Jersey 


Complete Observatory Equipment 
Aluminum Circles, 720 Divisions 
Mountings up to 30" Diameter 
Cassegrain Eyepiece Combinations 
Sectional Flanged Aluminum Tubes 
Complete Telescopes Made to Order 


including small-size mounting, 35 Ib. 


° 0 s 
2 2 ; | ee 


Cn 


a. 
/ 
WALTHAM 
SIDEREAL 
Time 





Portable sidereal clock — $30.00 


There are 


medium for 12” to 16”; large for 16” to 


lectern, 
and so forth, $190.00 f.0.b. Englewood, N.J. 


armor plate with 
for medium and large mirrors. 


Springfield Mountings 
Equatorial Heads and Drives 
Sidereal Clocks and Watches 

Synchronous Motor Drives 

Spectroscope Mountings 











Refractor Lenses Mounted 








ASTRONOMICAL 
ORTHOSCOPIC EYEPIECES 


Made especially for 
richest-field telescopes 
E.F.L. 1%”, Standard 1%” O.D. 
42° Apparent Field 
Price $10.75 — Immediate Delivery 
S. W. BROWER 
952 Kenyon Ave., Plainfield, N. J. 

















OBJECTIVES MIRRORS 
| EYEPIECES 

| ELLIPTICAL FLATS 

| 





RECTANGULAR FLATS 


In Stock and Made to Order 


| All our work is manufactured by 
| expert opticians, and made from 
homogeneous strain-free glass. 


Land M Optical Co. 


| 69 S. Lexington Ave. 
WHITE PLAINS, N. Y. 


























| LENSES & PRISMS 


| 500.000 OF THEM !! 


| Buy them for a fraction of their original cost. 
U. S. ARMY and NAVY surplus lenses and prisms. 
RIGHT ANGLE PRISM 23 m/m sq. face, ea. $1.25 
PERISCOPE EYEPIECE set 1” Dia. ....ea. 1.50 
ACHROMATIC BINOCULAR OBJECTIVE 

53 m/m Dia. 174 m/m F.L. coated and > 

WOE, PONIES cccccccccccsacesudes 3.75 
5 POWER TANK TELESCOPE (M71) Seam 

New, Coated Optics, Completely —_ 


bled. Value $345.00. Perfect ........ 29.50 
WIDE ANGLE EYEPIECE — All omunel 
optics, mounted in a focussing cell, 2” 
clear aperture, 1%” F.L., achromatic 
lenses. Value $125.00. Perfect ...... ea. 9.50 
9 PERFECT LENSES to make 5X Tank Ar- 
tillery Scope. Value $140.00 ............ 10.00 


5 LBS. Optical Glass Lens & Prism blanks. 
Index and dispersion marked on each piece. 4.75 


| Send 3 cent stamp for list. 
| 





A. JAEGERS 


SO. OZONE PARK 20, N. Y. 











| 
| EVERYTHING for the AMATEUR 


Telescope Maker 


Precision Workmanship, Quality 
Supplies, Money Back Guarantee 


KITS — OUR SPECIALTY 
COMPLETE 6” KIT... . .- «+ $4.00 
PYREX KIT, @” . .- ae 
Other Sizes, Proportionately Low 
PYREX MIRRORS 
| Made to order, correctly figured, polished, 

parabolized and aluminized. 

ALUMINIZING 
We guarantee a Superior Reflecting Sur- 
face, Optically Correct Finish. Will not 
peel or blister. Low prices. 
MIRRORS TESTED FREE 

PRISMS EYEPIECES 

ACCESSORIES 

FREE CATALOG: 
Telescopes, Microscopes, Binoculars, etc. 
Instruction for Telescope Making . . 10c¢ 


Precision Optical Supply Co. 


1001 East 163rd St. New York, N. Y. 
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motor is geared to one revolution per min- 
ute and spur gears are used to build up 
a ratio of 364 to 363 to approximate the 
sidereal rate (as nearly as could be done 
with stock gears). 

The 10-inch reflector, the two cameras, 





SKY-GAZERS EXCHANGE — 


Classified advertisements are accepted for 
this column at 40 cents a line per insertion, | 
six words to the line. Minimum ad is three 
lines. Remittance must accompany orders. Ad- 
dress Ad Dept., Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 


| 





FOR SALE: 10” mirror mounted in cell, focal 
length 80”. Needs resilvering, otherwise excel- 
lent. Also adjustable revolving eyepiece mount, 
can be adapted to any 10” tube. Mount in- 
cludes 1%” prism. Satisfaction guaranteed. | 
Price $85.00 plus shipping charge. Robert C. | 
Holland, 118 Newton St., Meriden, Conn. | 

NEW 5” ZEISS refractor (two-lens apochromatic 
objective), finder, slow motion in R.A. 75” f.1. 
Orthoscopic eyepieces mag. 78, 130, and 278. 
Nickel and white lacquer finish. Weight 300 lbs. | 
Bids requested. Kodak Bantam Special camera 
lens. Schneider, Retina-Xenon f/2, F=5 cm. 
Compur-Rapid. 1 to 500 second. New. $60.00. 
Projector lens 37%” diam. 18” f.1. $25.00. 414” 
factory corrected mirror with prism. 41” f.l. 
$40.00. Kenneth J. Walker, 185 Cleveland St., 
Elyria, Ohio. 











FOR SALE: Numerous Fitz lenses, etc., 2” to 
10”, finished and unfinished, at greatly re- 
duced prices. Louise Fitz Howell, Peconic, 
Suffolk Co., £5 





OCULAR CASES: Welded steel enameled, felt | 
lined; rack for 6 oculars, space for zenith prism 
holder, etc., in 244x414x10” case, Two trunk-type 
clasps and carrying handle. Special mass-pro- | 
duction price $2.50 postpaid. Valley View Ob- 
servatory, 106 Van Buren, Pittsburgh 14, Pa. 
Pa. 


WANTED: 12” or more f/8 pyrex mirror with 
perfect parabola. Also cell and other accessories | 
of same size. State condition and price. Melvin | 
S. Martin, R. D. 1, New Holland, Pa. 











MIRRORS — OBJECTIVES 
Telescope Blanks 
PRISMS — LENSES 
Mirror Kits: Instructions, 10¢ 
Catalog free 
MAYFLOOR PRODUCTS CORP. 

KATONAH 3, N. Y. | 








Equatorial Mountings for Weather Bureau 
Instruments and for Telescopes 


RAMSDEN EYEPIECES 


for amateur telescope makers, 4”, %4”, 1” 
focal length; 1144” diameter. Each $5.10. 


C. C. Young, 25 Richard Road 


East Hartford 8, Conn. 























ASTRONOMICAL TELESCOPES 
34-inch Reflecting Objective 
Equatorially Mounted, 60 Power 


| 
| 
14-wave Aluminized Mirror 
| 
| 


Ramsden Type Ocular 
Price $19.75 


THE SKYSCOPE COMPANY 
475-s Fifth Avenue, New York 17, N. Y. 























ASTRONOMICAL TELESCOPES, 
BINOCULARS, CAMERAS, 

MICROSCOPES, BOOKS 

Bought, Sold, Repaired } 

We have Some Fine Bargains in 

Used Instruments | 

RASMUSSEN & REECE | | 

41 Market St., Amsterdam, N. Y. || 

| 
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and a 3-inch Brashear refractor for guid- 
ing are now mounted upon the declination 
axis of the photographic assembly, as 
shown in the accompanying picture. 

In April, 1944, a Brashear refractor, 
with an object glass of 5%-inch clear aper- 
ture and a focal length of 66 inches, was 
secured, and was put on the equatorial 
mounting in the main room which formerly 
carried the reflector. It is a fine instru- 
ment, and very handily splits the double 
double of Epsilon Lyrae. 

The sidereal clock is very closely com- 
pensated for temperature; an article on it 
appears on pages 425-6 of Amateur Tele- 
scope Making Advanced. 


The 10-inch Cassegrain- 
ian telescope of John 
Bunyan’s_ observatory. 
The same mounting car- 
ries a camera lens and 
a 3-inch refractor for 
guiding. Note the man- 
ner in which the hinged 
gable lets down out of 
the way. 


The roofs of the main room and the 
camera room roll off to the north, and the 
south gable of the camera room, mounted 
on hinges, lets down onto a post. There 
are hatches in the roof of the small room 
to allow use of the meridian telescope. 
A star transit can be observed about to 
the nearest second of time. 

Mr. Bunyan, who is president of the 
Berthoud National Bank, devotes a part 
of his evenings on good nights to ob- 
serving and to photographing star fields 
and constellations. He has a fine set of 
slides, most of them from Mount Wilson, 
and a projector, and has given many lec- 
tures on astronomy. 








VENUS OCCULTATION 
OBSERVED IN TEXAS 


Gene Bonnell, of Hooks, Tex., latitude 
33°.5 north, longitude 94°.3 west, reports 
observing the occultation of Venus on 
the evening of June Ist. He writes in 
part: 

“Computations made last September in- 
dicated that it would be visible here al- 
though this occultation was not listed for 
any of the standard stations except the 
one at longitude 120 degrees. First con- 
tact was not timed, but occurred an esti- 
mated 45 seconds before second contact, 
which was at 6:31:56 p.m. [presumably 
CST]; third contact, 7:17:26; fourth, 
7:18:21. No unusual band or other effects 
were noted. My computations were 
6:31:42 for immersion and 7:18:12 for 
emersion, which compares well with the 
actual times. 

“Venus and the moon were located in 
the telescope by 6:15 p.m., and the moon 
first seen with the naked eye after im- 
mersion, at 6:40. The sun set behind 
trees at 7:12 p.m. The emersion was 
clearly visible to the naked eye, and the 
ensuing spectacle provoked considerable 
comment, including a front-page story in 
the local (Texarkana) paper the next 
morning.” 





CONJUNCTIONS IN JULY 


During early July, it may be interest- 
ing to note along 65° of the ecliptic six 
bright objects starting from Mercury, in 
Cancer, lowest in the west. Above are 
Venus, Regulus, and Mars in Leo, Jupiter 
and Spica in Virgo. The crescent moon 
will pass these objects on June 30th, July 


Ist, 2nd, 3rd, and 6th for the last two, 
respectively. In every conjunction the 
moon will be to the north, as its maximum 
distance north of the ecliptic occurs in 
this portion of its orbit. E. O. 





T CORONAE BOREALIS 
BECOMES BRIGHTER 


According to A.A.V.S.O. observers, the 
remarkable recurring nova, TI Coronae 
Borealis, is increasing in brightness to a 
secondary maximum. The first hint came 
from D. W. Rosebrugh, of Waterbury, 
Conn., who reported the star to be of 
magnitude 9.3 on May 3lst. This was 
followed by an observation on June Ist, 
when W. S. Houston, of Moundville, Ala., 
found the star’s brightness to be 8.3. 

Since the star’s outburst on February 
9th, nearly 400 estimates of brightness 
have been made at one station or another, 
and for the first 90 days only five nights 
were missed in the observation of the 
variable. 

A comparison of the 1946 light curve 
with that of 1866 shows a remarkably close 
agreement in form and brightness. Al- 
though the 1866 maximum appears to 
have been slightly brighter, the decrease 
to minimum and the behavior at minimum 
follow an almost identical pattern. The 
current rise appears quite consistent with 
that part of the 1866 increase to a second- 
ary maximum. With notification of the 
recent increase having been sent to spe- 
cial observers, we expect to ascertain the 
exact behavior of the star throughout the 
present secondary maximum. 

LEON CAMPBELL 
Recorder, A.A.V.S.O. 
June 7, 1946 




















UNUSUAL WAR BARGAINS 
in LENSES and PRISMS 


NOW! MAKE YOUR OWN BINOCUL ARS! All Items Finely Ground’ and Polished but 


Some Edges Slightly Chipped or Other Slight 
Imperfections Which We Guarantee Will 
Complete Set of LENSES and PRISMS 
from Navy’s 7X, 50 Model 


Not Interfere with Their Use. Come Neatly 
SAVE UP TO $150.00! 


Packed and Marked. 
Here’s an unusual opportunity to secure a fine set 
of Binoculars . at a tremendous saving of 
money. Build them yourself with all of the very 
same optics contained in the Navy’s 7 Power 
Glasses . . . the Binoculars which received such 
wide acclaim during the war. If, however, you 
wish to construct a Monocular (% a Binocular) 
you may do so. Monocular Sets comprise 4% quan- 
tities of the same optics required for the Binocular. 
The full Binocular Set comprises the following:- 
2 Cemented Achromatic Eye Piece Lenses, 17.5 
mms. diam.; 2 Eye Field Lenses; 4 Porro Prisms; 
2 Cemented Achromatic Objective Lenses, diam. 
52 mms. All Lenses have the new low reflection 
coating. Complete assembly directions included. 


Stock #5102-Y 
Binocular Set of Lenses 
a re $25.00 Postpaid 
Stock #5103-Y 
Monocular Set of Lenses 
OR. FINE esos 0b een ces $12.50 Postpaid 


ACHROMATIC LENSES 








TO KEEP POSTED on all our new Optical 
Items, send 10¢ and your name and address 
to get on our regular “Flash” mailing list. 








CARRYING CASE WITH STRAPS FOR 7X, 50 
BINOCULARS. All leather construction — brand 
new — a regular $10.00 value. - 
Stock #44-Y (Price includes tax) $4.80 Postpaid 


BATTERY COMMANDER’S TELESCOPE, MOD- 
EL BC-65. Complete with Tripods . .. 10 power. 
New, in perfect operating condition. A Binocular 
type instrument. Government cost approximately 


$1300.00 each. : 
Cinicvcceneeeaes $245.00 Postpaid 


Stock 24900-Y 

SECONDS IN PLANO-CONVEX CONDENSING 
LENSES. Diam. 4-7/16”, F.L. 6-44”. : 
Biae BIGHT 2c cccccosvces 70c each Postpaid 


NEW PROJECT BOOK — HOMEBUILT RIFLE- 
SCOPES . . . 30c Postpaid. List of available 
Riflescope Lenses sent FREE with book. 
ACHROMATIC TELESCOPE OBJECTIVE 
LENSES — Cemented — Diam. 52 mm., F.L. 84% 
inches. Slight seconds. 

Stock 76188-Y $3.50 Postpaid 


MAGNIFIER SET—5 magnifying Lenses—Powers 


View 
of 
7x, 50 
Binocular 





Sorry! No more machined sets of 7X, 50 
Binocular Metal Parts. We do have un- 
machined left and right body and cover 
plate castings . .. but no other parts. 
Ue, re $2.50 Postpaid 


SPECIALS IN LENS SETS 














Set No. 1-Y — “Our Advertising Special” — 15 Dia. F.L. fines 5 $a 08 
lenses for $1.60 Postpaid, plus 10-page idea booklet. stock No. in mms. in mms. Price Seas. BIG onc ccc cscscsvcctss $2.00 Postpaid 
ae copying, ULTRA a ee a. 6158-Y* 18 80 $1.00 
Pp otograp y, experimental optics, magnifying an 6162-Y 25 122 1.25 
for making a two power f/16 Telephoto Lens,  164.y+ 26 104 “40 RAW OPTICAL GLASS 
“Dummy Camera,” Kodachrome Viewer, DE-  gi¢6.y 29 54 1.25 
TACHABLE REFLEX VIEW-FINDER for 35 6168-Y 29 76 1.25 An exceptional opportunity to secure a large vari- 
mm. cameras, stereoscopic viewer, ground glass 6171-Y 32 171 1.00 ety of Optical’ Pieces both Crown and Flint glass 
and enlarging focusing aids, TELESCOPES, low  ¢173.y* 34 65 1.00 (seconds) in varying stages of processing. Many 
power Microscopes and for many other uses. 6176-Y* 38 131 1.00 prism blanks. ) Ms ‘ 
NEW 50-PAGE IDEA BOOK “FUN WITH 6177-Y* 39 63 1.10 Stock No. 703-Y—8 tbe. (min, wt.)—$5.00 ee mer 
6 CHIPPED _— ogee - 6178-Y* 45 189 1.50 Stock No. 702-Y—1% Ibs. ........ $1.00 Postpai 
ontains wide variety of projects an ully covers 6179-Y* 46 78 1.25 pai ; f 
the fascinating uses of all Lenses in sets listed 6182-Y 27 51 1.25 pg vee Ay hggime ae Mg oo 
shove . . . cay 0.0) Henge 6183-Y 44 189 2.50 quality Lens Cleaning Tissue. You get 3 to 4 


RETICLE SET—5 assorted, engraved reticles from 
U. S. Gunsights. Stock No. 2035-Y..$1.00 Postpaid 
35 MM. KODACHROME PROJECTING LENS 
SET—Consists of Achromatic Lens for projecting, 
plus a Condensing Lens and piece of Heat Ab- 
sorbing Glass with directions. 

BORG. Ties GO a's 6 5.0654 8c0 dc cies $1.95 Postpaid 


35 MM. KODACHROME PROJECTING LENS 
SET—Consists of 2 Achromatic Lenses for pro- 
jecting, plus 2 Condensing Lenses and piece of 
Heat Absorbing Glass with directions. 

Sige tee GE. kdedeusdase vee cc $3.10 Postpaid 
RIGHT ANGLE PRISM—Flint Optical Glass, size 
41 mm. by 91 mm. by 64 mm. Use in front of 
camera Lens to take pictures to right or left 
while pointing camera straight ahead. Also used 
in front of camera Lens to reverse image in 
direct positive work. Two of these Prisms will 


*ASTERISKED ITEMS are uncemented, but FREE 
cement and Directions included with uncemented 
sets. 


USES :—Use these Lenses for making Projecting 


Lenses, Low Power Microscope Objectives, cor- 
rected Magnifiers, substitute enlarging Lenses, 
Eye-Piece Lenses, Macro-photography, Gadgets, 


Optical Instruments, etce., etc. 


MOUNTED PROJECTION LENS 


A mounted f 2.1; 3.5 inch F.L. Projection Lens 
mfgd. on a Navy contract to be used on a 35 mm. 
Projector. Low reflection coated. Perfect condi- 
tion. Black finish threaded at rear end. Outside 
diam. approx. 2 inches. 

Stock #4031-Y 


POLARIZING FILTER— Diam. 


$12.00 Postpaid 
Perfect 


73 mm. 


times as much tissue as when you buy in the 
ordinary small booklets. One ream—480 sheets— 
size 7%” x 10%”. 


Dene Bets SOE ce ccnccccccccccces $1.50 Postpaid 


MISCELLANEOUS ITEMS 
Stock No. Item Price 
3006-Y—Porro Abbe Prism .......... $0.25 each 


2024-Y—10 Pieces Circular A-1l Plate 
Glass (Diam. 31 mm—for mak- 
ing Filter) 25 
3021-Y—Amici Roof Prism (3rd Grade) -25 each 
523-Y—Six Threaded Metal Reticle 


Cees yo eencadsraunde's venseas < -25 
624-Y—Neutral Ray Filter size 4%” 
“Yeo pot anc ueipips 25 
3022-Y—Round Wedge 65 mm. diam. . 5.00 each 
16-Y—Level Vial, 48 mm, long .... -20 each 


1040-Y—6 Power Magnifier—diam. 25 





make an erecting system for a Telescope. condition. berate CRRA 28 each 
Stock. Nek FOIE oii seve ceccsivns SU.60 Pontpetd Bleek FOR co cciivcccccccsscs $3.00 Postpaid 9943-y—Standard Crossline Reticle— 

. Gidem. BO MMs .. ceccicceccciss -50 each 

GIANT SIZE RED AND AMBER FILTERS 1034-Y—Burning Glass Lens ........ -25 each 


SPECTROSCOPE SETS 


Filter materiai is cemented between glass. All 535-Y—Small First Surface Mirror ..  .30 


3” i ss . * 

These sets contain all Lenses and Prisms you AP gag Color Diam. Price ee wee Prism with Cor- in 
need to make a Spectroscope plus FREE 15-page 796. Red 7-7/8” $4.00 ¢33-y__Combination Polarizing and In- 

OS: Sa Lose | Red 5-7/8" 3.00 fra-Red Filters, diam. 20 mm. _ .50 
Stock No. 1500-Y— . 08- Amber 7-7/8" 3.00 Mini 1.00 
0 o 0 Hand Type Spectroscope 709-Y pre 5.7/8” 200 (Minimum Order on Above—$ ) 


$3.45 Postpaid 
Stock No. 1501-Y—Laboratory Type Spectro- 
GOODE 5 vcvusceceedocnda weenueaad $6.50 Postpaid 


TANK PRISMS 
PLAIN OR SILVERED 


long, 2%” wide, finely 


WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE 
ALL THE LENSES YOU NEED TO MAKE = gg yn SENT FREE! Pe FOR CATA- 


YOUR OWN TELESCOPE! 90-45-45 deg. 5%” 




















ALL ARE ACHROMATIC LENSES ORISMS ground and polished. 
GALILEAN TYPE — Simplest to Make Steck GIG-T Goad Eee 
but has Narrow Field of View. — T a —_, Pri (Perfect) .. $2.00 Postpaid 
Stock No. 5004-Y—Small 2 Power Pocket - a — matt ae Stock #3005-Y Plain Prism 
SOON .s sahuadetcaxpe cee’ $1.00 Postpaid 3040-Y Right Angle 33 mms. 23 mms. $1.25 P id 
Stock No. 5018.Y P Tel 3053-Y Right Angle 70 mms. 168 mms. 3.00 (Perfect) $2.00 Postpai 
toc ™ -Y—4 Power Telescope, 3001-Y ns Surface 20 mms. 14 mms. 2.00 Steck #3100-Y Silvered Prism 
$1.25 Postpaid 3006-Y Porro-Abbe 9 mms. 9 mms. 25 S a 1.00 Postpaid 
PRISM TELESCOPES—Use Prism instead 3009-Y Porro 52mms. § 25 mms. 1.00 25 Ga 
of Lenses to Erect Image. Have wide field 3029-¥ Dove 16 mms. 65 mms. 1.25 Stock #3101-Y Plain Prism 
of view. 3036-Y 80 Degree Roof 60 mms. 36 mms. 4.00 - a 1.00 Pestpaid 
3038-Y Roof Prism 18 mms. 34 mms. 2.50 (Second) ... $1.00 Pestp 
Stock No. 5012-¥Y—20 Power Telescope, (Illustrated Book on Prisms included FREE) 
$7.25 Postpaid 
ORDER BY SET OR STOCK NO. * SATISFACTION GUARANTEED * IMMEDIATE DELIVERY 


P. O. AUDUBON, NEW JERSEY 
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DEEP-SKY WONDERS 


Spd SKIES of Jul; 
hunt for globulars. 


Beside Ss 
i, M13 and 


Serpens Cat , we can 


ns to 
M3 in 
192 in Hercules, 


select 


Canes Venati 
and M5 in 
from the 31 globulars in and around Sagit- 


tarius nearly one the total 

known. Suggested ar following: 
Ophiuchus. M12, 16h 44m,3, EY St". 

M10, 16h 54m.3,—4° 01’. M19, 16h 59m.2. 


BOruss. ma14, 172 S4m8 3" 13’. 
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Scorpius. M80, 16h 13m.8, —22° 51’. 
M4, 16h 20m,3, 26° 24’. M62, 16h 57m.8, 
30° 02’. NGC 6388, 17h 32m.3, —44° 42’. 
Libra. NGC 5897 (196), 15h 14m.3, —20 
49 
Lupus. NGC 5986, 15h 42m.4, —37° 36°. 
Sagittarius. M28, 18h 21m.2, —24° 54’. 
And M22, 18h 33m, 23°: SR 
Three small globulars: M69, 18h 27m,7, 
32° 23’; M70, 18h 9m _6, SE els 
M 54, 18h 


majestic 


3 
51=.6, —30°..35 


L. S. COPELAND 


STARS FOR JULY 


from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m, local time, on the 7th and 
23rd of the month, respectively. The 40° 
north horizon is a solid circle; the others 
are circles, too, but dashed in part. When 
facing north, hold “North” at the bottom, 
and similarly for other directions. This 
is a stereographic projection, in which 
the flattened appearance of the sky itself 
is closely reproduced, without distortion. 





EVENING STARS FOR SOUTHERN OBSERVERS 


HIS CHART is prepared for a basic latitude of 30° south, local mean times which must be corrected for standard 

but it may be used conveniently by observers 20 degrees time differences. The 30° horizon is a solid circle; the other 
on either side of that parallel. These southern charts appear horizons are circles, too, those for 20° and 40° south being 
in alternate months, but always two or three months in ad- dashed in part. When facing south, hold “South” at the 
vance, to allow time for transmission to observers in any bottom, and similarly for other directions. Observers in the 
part of the world. The sky is here shown as it appears on tropics may find north circumpolar stars on any 


Sept. 7th at 11 p.m., Sept. 23rd at 10 p.m., October 7th and northern star charts. For other charts in this series, 


23rd at 9 p.m. and 8 p.m., respectively. Times for other issues of alternate months, August, 1944, to June, 1945, and 


lays vary similarly, four minutes earlier per day. These are September, 1945, to the present. 
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